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1.0 INTRODUCTION 

1.1 PURPOSE 

The purpose of this Focused Feasibility Study (FFS) is to investigate the overall 

extent of the radiological contamination at the Captain's Cove portion of the Li Tungsten 

Superfund Site. The FFS was performed by Malcolm Pirnie, Inc., (Malcolm Pirnie) in 

accordance with the FFS Draft Final Work Plan (Malcolm Pirnie, 1997) on behalf of the U. 

S. Environmental Protection Agency (USEPA) Region II under the Alternative Remedial 

Contracting Strategy (ARCS), Contract No. 68-W9-0051, Work Assignment No. 025-2L4L. 

The results of this investigation are considered in the development of the remedial 

alternatives for the Site. Remedial alternatives are presented in the Draft Final Feasibility 

Study (FS) Report for the Li Tungsten and Captain's Cove sites (Malcolm Pirnie, 1999) 

submitted to the USEP A in July 1999 . 

1.2 SCOPE OF WORK 

The scope of work for the FSS was described in the Draft Final Work Plan (Malcolm 

Pirnie, 1997). The focus of the FFS investigation is concentrated in two main areas and four 

smaller areas that contain radiological contamination. The areas of contamination were 

identified by the NYSDEC Radiation Program during their site-wide radiological survey 

(NYSDEC, 1997). For continuity, the letter designations given by NYSDEC to the areas 

have been maintained. The Field Sampling Plan (FSP) and the Quality Assurance Project 

Plan (QAPjP) prepared for the Li Tungsten Remedial Investigation/Feasibility Study (RI/FS) 

(Malcolm Pirnie, 1996a, 1996b) were amended by variance for the field investigation at the 

Site. The field investigation was conducted in two phases. Phase I was completed in late 

September- early October 1997. Phase I consisted of providing radiological field screening 

of subsurface samples collected (during the excavation of test pits and installation of soil 

borings and monitoring wells) by Roux Associates during the RI; collection and radiological 

analysis of any samples that were determined to contain higher than background levels of 

radioactivity; and gamma logging of soil borings. 
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Phase II field activities were conducted from April - June 1998. Phase II activities 

included a radiological investigation (sampling with chemical and radiological analysis of ,. 

samples collected from test pits, soil borings and monitoring wells installation, and gamma 

logging) in the radiologically contaminated areas of the Site, and sampling and radiological 

analysis of samples collected in other areas of the Site (wetlands, retention pond, surface 

water and groundwater) previously sampled by Roux Associates for chemical analysis during 

the R.I. Additional details on the scope of the field investigation are presented in Section 2.0. 

1.3 SITE BACKGROUND 

1.3.1 Site Description 

The Captain's Cove Site (hereinafter referred to as the Site has been determined by 

the USEP A to be a non-contigious portion of the Li Tungsten site pursuant to CERCLA 

Section 104(d)(4). The Site is located approximately 0.5 miles west of the Li Tungsten site. 

The link between the two sites was made based on evidence obtained by the USEP A in 1995 

that the previous owners/operators of the Li Tungsten site disposed of tungsten ore residues 

at the Site (Ebasco, 1995). 

The Site is located on the north shore of Long Island in the City of Glen Cove, 

Nassau County, New York. Specifically, the Site is located at the end ofGarvies Point Road 

on the northern side of Glen Cove Creek where the creek empties into Hempstead Harbor. A 

regional location map and site location map are presented in Figures 1-1 and 1-2, 

respectively. The Site is bordered on the west by a City beach, on the north by Garvies Point 

Road, on the east by the Glen Cove Anglers Club (a City-owned property) and on the south 

by Glen Cove Creek. The total area of the Site encompasses 23 acres including a four-acre 

wetland along Glen Cove Creek. A site plan is presented in Figure 1-3. 

1.3.2 Site History 

The Site was formerly used as a disposal site for, among other wastes, dredge 

materials from Glen Cove Creek. According to historical records (Hart, 1989a), dredging of 

Glen Cove Creek occurred in 1933-1934, 1948, 1960 and 1965. There are no available 

records on the disposal of approximately 195,000 cubic yards of material dredged from 1933-
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1934 and 26,500 cubic yards of material dredged from 1948. Historical information indicates 

that in ·1960, 27,100 cubic yards of material were dredged from the lower portion of Glen 

Cove Creek and that in 1965, 6,300 cubic yards of dredged material were disposed of at the 

Site. 

From approximately 1956 through the early 1958, the Captain's Cove site was used 

by the City of Glen Cove as a municipal landfill. Incinerator residues, wastewater treatment 

plant sludges and street debris were disposed of there (Hart, 1989a). During the period of 

time that the landfill was operational, waste the Li Tungsten Corporation facility was also 

disposed of at the Captain's Cove site (Ebasco, 1995; C. Sweir- personal communication, 

1997). 

The parcels of real property which now comprise the Site were sold by the City of 

Glen Cove and by some private owners to Village Green Reality at Garvies Point, Inc . . 
(Village Green Reality) via several transactions in 1983. Village Green Reality intended to 

develop the property into a residential condominium complex. Subsequent to this property 

transfer, Village Green Reality installed a bulkhead along one-third of the Site border with 

Glen Cove Creek. The remaining portion of the Site waterfront was left in a natural state to 

preserve the estuarine habitat of the Site's wetlands. In addition, wooden and concrete piles 

were driven into the subsurface to provide structural integrity to three foundations for 

residential four-story condominium units. In 1985, two of the three 4-story concrete shells of 

the condominiums and the foundation of the third were built. 

On January 7, 1986, the NYSDEC placed the Site on the state's list of inactive 

hazardous waste disposal sites and requested the Village Green Realty to conduct field 

investigations to determine if inorganic and/or organic constituents were present in soil and 

groundwater. The results of the investigation showed elevated concentrations of volatile 

organic compounds in groundwater and prompted the NYSDEC to modify the classification 

of the Site to Class 2. 

Village Green Realty entered into a consent agreement with the NYSDEC in 1988 to 

conduct a RI/FS to address chemical contamination at the Site. Prior to implementation of 

the RI, elevated radiological contamination was discovered and all work ceased. In 1997, 

the City of Glen Cove in cooperation with Village Green Realty performed and implemented 

the remedial investigation for non-radiological contamination and issued a Draft RI Report 
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(Roux, 1998). Since the NYSDEC is statutorily precluded from addressi?g the radioactive 

materials present on the Site (pursuant to State Superfund law), the state requested that the 

USEP A address the radioactive contamination at the Site. 

1.3.3 Current Conditions 

After the Site was purchased by Village Green Realty, bulkheads were built along 

Glen Cove Creek and the western boundary of the Site bordering Hempstead Harbor. The 

area behind the bulkhead was backfilled with clean fill. Approximately two-thirds of the 

waterfront between the Site and Glen Cove Creek was not bulkheaded to preserve the 

estuarine habitat of the Captain's Cove wetlands. A stockade and chain link fence exists 

along the northern and western site boundaries. Two unlined retention ponds were also 

constructed near Garvies Point Road to collect surface runoff and allow solids to settle out 

before the water is released to Glen Cove Creek. Large piles of liner material are stacked 

near the retention ponds, however, there is no evidence that the liners were ever installed. 

The liners were intended to prevent infiltration of storm water into the subsurface landfill 

• 

materials. Wooden and concrete piles have been driven into the subsurface over much of the • 

Site. The purpose of the piles was to provide structural support to additional planned 

condominium buildings. Vegetation consists mainly of grasses and weeds which are being 

replaced along the perimeter of the Site with deciduous trees. Structures on the Site include 

the remains of the former sales office building, the two poured concrete condominium shells 

and the poured foundation of a third condominium. In addition, there is an access road to the 

former sales office building, a ·parking lot, and two retention ponds along Garvies Point 

Road. Construction materials (e.g., concrete pipe, reinforcing rod, door frames), piles of 

trash, fill and landscaping gravel can also be found on the Site. 

1.4 PREVIOUS INVESTIGATIONS 

The Site has been the subject of numerous investigations since 1981 · (LKB, 1984; 

CDM, 1985; FPM Engineers, 1987; Hart, 1989, 1990; Ebasco, 1994; NYSDEC, 1997; Roux, 

1998) and samples of surface water, groundwater, soils and sediment have been collected and • 

analyzed for chemical and/or radiological parameters. A remedial investigation/feasibility 
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study (RI/FS) was recently completed at the Site in those areas that do not exhibit 
' \ 

radiological contamination (Roux, 1997). The three investigations that included radiological 

sampling and/or surveys are summarized below. 

1.4.1 Hart Investigations 

In 1989, allegations surfaced that some radioactive ore residues from the Li 

Tungsten site (a federal Superfund site approximately 0.5 miles east) were disposed at the 

Captain's Cove site. A radiological survey was then conducted (Hart, 1989) which detected 

radiation levels in excess of background in three areas of the Site. One of the areas was 

located on the western end of the Site near the paved driveway. The other two areas were 

located on the eastern end of the Site. Soil samples collected in these areas indicated gross 

alpha activity up to 580 picoCuries per gram (pCi/g) and gross beta up to 520 pCi/g. 

A Phase II Radiological Survey was conducted to obtain more detailed 

·information on the vertical and horizontal extent of radioactive materials at the Site (Hart, 

1990). The Phase II Survey consisted of a review of aerial photographs, a gamma ray survey 

and the excavation of 15 test trenches. The results of the Phase II survey confirmed that most 

elevated levels of uranium (U), thorium (Th) and radium (Ra) were found in fairly discrete 

zones, four to eight feet below the surface, in the far eastern and western portions of the Site. 

The material exhibiting the elevated radiation levels consisted of a black powder or granular 

material. 

1.4.2 Ebasco Investigation 

In 1994, the NYSDEC officially requested the USEP A to take appropriate action 

at the site under CERCLA to eliminate potential threats to human health and the 

environment. In response to NYSDEC's request, a Site Screening Inspection (SSI) ·was 

conducted (Ebasco, 1994). Soil samples from the eastern and western portions of the Site 

indicated concentrations of radioactive isotopes approximately three times background. 

Based on a technical comparison of radiological data, it was determined that the radioactive 

materials at the Captain's Cove site were sufficiently similar to those at the Li Tungsten site 

for the USEPA to address the radioactive contamination at the Site as part of the Li Tungsten 

investigation. 
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1.4.3 NYSDEC Investigation 

The NYSDEC conducted a surficial radiation s1,1rvey of the site using the Ultrasonic 

Ranging and Data System (USRADS) which combines positional accuracy and high data 

point density to delineate the aerial extent of near surface radioactivity. Results of this 

survey confirmed that surficial contamination at the site is limited to two primary areas: the 

northwest comer (Area A) and the extreme eastern end (Area G). Additional smaller areas of 

contamination were also identified (Areas B, C, D and E). Maximum activities of 232Th ( 44 

pCi/g), 234U (84 pCi/g) and 238U (173 pCi/g) were collected from a sample in the northwest 

comer of the site (Area A). 

1.5 FFS REPORT ORGANIZATION 

The FFS Report is organized into eight sections of text including references. A brief 

description of each section follows: 

Section 1.0, INTRODUCTION, presents the purpose of the FFS, the background of the site 

including the location, history and current conditions. 

Section 2.0, STUDY AREA INVESTIGATIONS, presents a description of the work 

performed during the field investigation phase including the surface features investigation, 

subsurface soil investigation, surface water/sediment and wetlands investigation, 

groundwater investigation and radiological characterization. 

Section 3.0, PHYSICAL CHARACTERISTICS OF STUDY AREA, presents a 

description of the surface features, meteorology, regional and site geology and 

hydrogeological characteristics. 

Section 4.0, NATURE AND EXTENT OF CONTAMINATION, presents the nature and 

extent of the radiological contamination in the subsurface soil, groundwater, surface water 

and sediment. 
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Section 5.0, RISK ASSESSMENT, presents the chemical and radiological risk assessment 

for the site. 

Section 6.0, SUMMARY AND CONCLUSIONS, presents the summary and conclusions of 

the FFS. 

Section 7.0, REFERENCES, presents the general references for this report. 

Section 8.0, GLOSSARY, presents the abbreviations, acronyms, radiological and baseline 

risk assessment terms . 
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2.0 STUDY AREA INVESTIGATIONS 

2.1 SURF ACE FEATURES INVESTIGATION 

2.1.1 Surveying 

Surveyed locations of all new and existing monitoring wells, soil borings, test pits 

was performed in May 1998 (Figure 2-1 ). Horizontal control points are based on New York 

State Plane Coordinates (NAD 1927) using horizontal control points KU4736 and KU4756 

as shown on the existing base map. Vertical control is based on National Geodetic Vertical 

Datum (NGVD) 1929 using vertical control KU4736 located at the Glen Cove Fire 

Department Building. Vertical accuracy are ±0.01 foot for well casings (inner and outer) and 

±0.1 foot for ground surface elevations. The new coordinate points were added to an existing 

topographic base map prepared by Dvirka and Bartilucci on November 11, 1997 (Figure 2-2). 

The base map shows significant physical features such as surface water bodies, wetlands, 

roads, buildings, fence lines and existing structures. Wetland and surface water samples 

collected as part of this investigation are shown in their approximate positions as determined 

by field measurements. The base map, with a two foot contour interval, was used in 

preparing the Site maps presented in this appendix. 

2.2 SUBSURFACE SOIL INVESTIGATION 

2.2.1 Test Pits 

Seven test pits (TP-1 through TP-7) were excavated between April 13 through the 15, 

1998. Five test pits were located in Area A and two were located in Area G. The purpose of 

the test pits was to define the horizontal and vertical limits of the surface radiological 

contamination identified during the NYSDEC survey and to aid in determining the placement 

of soil borings. The location of all test pits are shown in Figure 2-1. 

Test pits were excavated to the water table. Test pits in Area A (TP-1, TP-2, TP-3, 

TP-4 and TP-7) were terminated at depths that ranged from 8 to 10 feet below grade; test pits 
' 

in Area G (TP-5 and TP-6) were terminated at depths that ranged from 7 to 8 feet. Prior to 
G:\3020005\FFSREPT\SECT2.DOC 2-1 



excavation, both the backhoe and backhoe bucket were decontaminated. Test pit excavations 

measured approximately 10 feet long and two feet wide. Test pits were excavated in one foot 

increments. Each one foot increment of excavated soil was field screened for volatiles with a 

HNu photoionization detector (PID) and for radioactivity with a GM pancake detector1
• A 

stainless steel bowl and trowel was used to collect the soil sample directly from the backhoe 
··.p. ,. 

bucket. Samples exhibiting the highest field screening readings or samples containing visible 

evidence of contamination were selected for laboratory analyses. Test pit samples were 

analyzed for T ALITCL compounds, cyanide and radionuclides e26Ra, 228Ra, 228Th, 230Th 232Th 

and 234U, 235U and 238U). In addition, a soil sample from TP-3 (2-3 feet) was collected for 

TCLP analysis and a soil samples from TP-3 (7-8 feet) was collected for physical property 

testing. 

After sampling was completed, all test pits were backfilled with excavated material. 

Test pit analytical data are discussed in Section 4. Test pit logs are formulated in tabular 

form and presented in Table 2-1. Test pit logs include a description of the soils or fill 

materials encountered with depth, radiological field measurements, samples selected for 

analysis and general comments. 

In Areas A test pits (TP-1 through TP-4 and TP-7), fill materials were primarily 

observed within the first three feet of the surface. The fill materials consisted of a light 

·brown silt mixed with debris fragments (e.g., brick, wood, rags, rubber and plastic). Traces 

of fill were also observed below three feet. Below three feet, elevated radiological 

measurements (approximately 2 times background) were recorded from approximately 3.5 

feet to the water table (appr9ximately 8 feet below grade). These measurements were 

detected primarily in a dark gray compacted silt with sand. This material was darker in color 

in test pits excavated along the east edge of the asphalt road (TP-2, TP-3 and TP"" 7) and 

exhibited generally higher radiological field screening measurements from approximately 4 

to 8 feet below grade. In addition, large concrete boulders, wood logs and charred wood 

fragments and ash were observed in TP-2. Refer to Table 2-2 for a summary of field 

screening results with the GM pancake detector. 

1The GM pancake detector responds to alpha, beta, and gamma radiation. The 
background response ranges from 0.02 to 0.05 KCPM. 
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• Table 2-1 
Captain's Cove Adjunct 

Test Pit Logs 

Test Pit Description of Sample GMPancake Comments 
I.D. Material Depth Detector 

(ft. bgs) Scan 
(KCPM) 

TP-01 Bm. vf-m 0-1' 
sandy-silt 
w/some 
orgamcs 
(roots) 

S.A.A. 1-2' Brick fragments/wood 
fragments present. 

Fill Material- 2-3' Fill Material consists of 
Bm. Sand rag, wood, and plastic 
w/silt & fill fragments 

• S.A.A . 3-4' 

S.A.A. 4-5" 

Dk. bm.-dk. It. 5-6' Glass fragments present; 
Grey silty-sand Collected sample for 
w/some radiological·analysis 
orgamcs 

Rd/dkgrey 6-7' Collected sample for 
clay w/some radiological analysis 
sand 

Dk. grey clay 7-8' Collected sample for 
w/some silt& chemical analysis 
sand 

S.A.A. 8-9' Encountered 
groundwater @ 8.5' 

TP-02 Bmgry. 0-1' 
Sandy-silt 
w/trace clay 

• S.A.A. 1-2' Glass/Wood fragments 



Table 2-1 • Captain's Cove Adjunct 
Test Pit Logs 

present 

(TP-02) Fill materials/ 2-3' Encountered Large 
w dk. black silt concrete boulders, wood 
& sand-tr.clay logs/poles and charred 

wood fragments & 
incinerator ash 

S.A.A. 4-5' Collecte~ sample for 
radiological and 
chemical analysis 

S.A.A. 5-6' 

S.A.A. 6-7' 

S.A.A. 7-8' 

S.A.A. 8-10' Collected sample for 
radiological analysis; • encountered 
groundwater @ 9' 

TP-03 Bm.-Gry. 0-1' .02 
sandy-silt w · 
orgamcs 
(roots) 

S.A.A. with 1-2' .05 
m-dk.bl. sand 

Dk. bl. m-sand 2-3' Collecteq sample for 
with (fill) radiological and TCLP 
wood and rock analysis 
fragments 

S.A.A. 3-4' 

S.A.A. 4-5' 

S.A.A. 5-6' Collected sample for 
radiological and 
chemical analysis • 



·' .. Table 2-1 • •I 

Captain's Cove Adjunct 
Test Pit Logs 

S.A.A. 6-7' Contact for change of 
material @ 7 feet. 

(TP-03) Lt. gry. to dk. 7-8' Collected sample for 
bl. vfsilty physical parameters; 
sand ·encountered 

groundwater @8.1' 

TP-04 Bm. Vf-m 0-1' Brick & glass fragments 
silty sand present. Collected 
w/some gravel sample for radiological 
& organics; analysis 

S.A.A. 1-2' Additional debris (metal 
fragments, rubber, 
brick, glass, wood, 
fabric) present 

S.A.A. 2-3' • S.A.A. 3-4' 

Dk.bm. Vf-m 4-5' Contact @ 4' between 
silty sand fill material above & 
w/some gravel Dk. brown silty sand 
& trace debris 
& trace clay 

S.A.A. 5-6' 

Tan vf-c sand 6-7' 
w/some gravel 

S.A.A. 7-8' 

S.A.A. 8-9' Groundwater 
encountered at 8' depth 

S.A.A 9-10' NA 

TP-05 Bm vf-m silty 0-1' 0.10 Collected sample for 
sand w /trace radiological analysis 

• gravel & 
orgamcs 



Table 2-1 • Captain's Cove Adjunct 
Test Pit Logs 

S.A.A. w/some 1-2' .09 
wood 
fragments 

(TP-05) S.A.A. 2-3' .07 

Tan-bm vf-m 3-4' 
silty sand 
w/some gravel; 
tr. glass & 
wood 

Bm. Vf-m 4-5' Collected sample for 
silty sand radiological analysis 
w/trace gravel 

Bm. Vf-m 5-6' Observed 36" C.M.P 
silty sand storm pipe@ 5.5' depth 
w/trace clay& going through pit • gravel running parallel to 

Garvies Point Road. 

S.A.A. 6-7' Encountered 
groundwater at 7'; 
Collected sample for 
chemical & radiological 
analysis 

S.A.A. 7-8' 

S.A.A. 8-9' .05 

TP-06 Bm vf-m silty 0-1' 0.10 
sand 
w/organics 
(roots) & tr. 
gravel 

S.A.A. 1-2' 0.10. some brick fill present 

Org.-bm. vf-m 2-3' Uncovered old sheet 
silty sand piling in trench @ 36" • to top of piles 



• Table 2-1 
Captain's Cove Adjunct 

Test Pit Logs 

S.A.A. 3-4' 

(TP-06) Dk. brn. vf-m 4-5' Collected sample for 
silty sand radiological analysis 
w/some gravel 
& fill material 
(bricks/stones) 

Dk. brn.lblack 5-6' Collect sample for 
clayey silt chemical and 
w/trace vf-m radiological analysis & 
sand & gravel MS/MSD 

S.A.A. 6-7' Groundwater seeping 
into test pit @ 6 feet 

S.A.A. 7-8' NA Terminated test pit@ 8 
feet 

• TP-07 Lt. tan-clayey- 0-1 I .05 
silt w organics 
(roots) 

S.A.A. 1-2' .10 

Lt. brn. 2-3' 
m-sand tr-silt 

Dk. bl. silt & 3-4' 3.5' contact oftop of 
m-sand black silt layer 

S.A.A. 4-5' 

S.A.A 5-6' 

S.A.A. 6-7' 

S.A.A. 7-8' 

S.A.A. 8-9' NA 

Notes: 
1. KCPM= Counts per Minute x 1,000 

• 2. TP= Test Pit 
3. Depth of Soil Samples are in Feet(>) below existing grade 



Table 2-1 
Captain's Cove Adjunct 

Test Pit Logs 

4. Light Shading=indicates elevated field screening results (approximately> 2X background 
(.02-.05 KCPM) based on scanning of soil samples with GM Pancake Probe 
5. NA= Not Applicable 
6. SAA=Same As Above 

• 

• 

• 



• TABLE 2-2 
CAPTAIN'S COVE ADJUNCT 

FIELD SCREENING RESULTS (KCPM=CPM X 1,000) 

Area Boring/TP 0-2' 2-4' 4-6' 6-8' 8-10' 10-12' 12-14' 
J.D. 

Area A SB-11 .05 .06 .10 .06 

SB-13 .05 .04-.05 .04-.05 

SB-14 .05 .05 

SB-15 .09 

SB-16 

SB-17 

SB-18 NR 

TP-1 NA 

TP-2 NA NA 

TP-3 NA NA 

• TP-4 NA NA 

MW-8 .03-.05 .03-.05 

Area SB-1 .02-.05 .02-.05 .02-.05 .02-.05 .02-.05 .02-.05 .02-.05 
B&C 

SB-2 .02-.05 .02-.05 .02-.05 .02-.05 .02-.0? .02-.05 .02-.05 

SB-5 .06-.08 .06-.08 NR .03-.04 .03-.04 .03-.04 .03-.04 

SB-19 .04 .09-.10 .04-.05 .05 .05 .04 .04 

SB-25 .04-.05 .04-.05 .04-.05 .04-.05 .04-.05 .04-.05 .04-.05 

SB-27 .03-.05 .03-.05 .03-.04 .03-.05 .03-.05 .03-.05 .03-.05 

NA NA NA 

Area SB-6 .09-.10 .08 .10 .08 .08 NR .05 
D&E 

SB-7 .04 .04-.05 NR .05 .05 .05 .05 

• SB-12 .10 .10 .10 NR NR .05 .05 



TABLE 2-2 
CAPTAIN'S COVE ADJUNCT 

FIELD SCREENING RESULTS 

Area Boring/TP 0-2' 2-4' 4-6' 6-8' 8-10' 10-12' 12-14' 
I.D. 

SB-20 .05 .05 .05 .05 .05 .05 

SB-21 .05-.07 .05-.09 .07 .07 .05-.07 .05 .05 

.05-.08 .06 .06 

SB-10 .07 .04 .04 

SB-22 .05 

SB-23 .10. 

SB-24 .10 

SB-26 .05 

SB-28 .05 .05 

TP-5 .10 .05 NA NA 

TP-6 .10 NA NA NA 

.05 . 05 .05 .05 

.01 

SB-4 .01 .01 .01 .01 .01 .01 .01 

SB-9 .06 .05 .04 .05 .04 .02 .02 

Notes: 
1. NR=No Recovery 
2. KCPM=Counts per Minute x 1,000 
3. TP=Test Pit 
4. NA=Not Applicable (TP terminated at water table). 
5. Depth of Soil Samples are in Feet(>) below existing grade. 
6. Light Shading=indicates elevated field screening results (approximately >2X background (.02-.05 KCPM) based 

on scanning soil samples with Pancake Probe). 
7. Results from field screening should be used in conjunction with Gamma Log Profiles and analytical data to 

determine depths and limits of contamination. 
8. All field screening measurements collected with a GM Pancake Detector. 

• 

• 

• 
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In Area G, elevated radiologi~al readings wer~, recorded in TP-5 and TP-6 from 3 to 8 

feet and 2 to 7 feet below existing grade, respectively. Soil types exhibiting elevated 

radiological readings consisted of a brown very fine to medium silty sand with clay (TP-5) 

and a clayey silt (TP..:6). Soil types observed in TP-6 were similar in appearance to test pit 

soils in Area A at similar depths (5 to 8 feet below grade), however additional clay was 

present in Area G test pits. The former bulkhead and sheet piles were also uncovered in TP-6 

(approximately 15 feet north of the bulkhead). Groundwater was encountered at shallower 

depths in Area G test pits ( <7 feet below grade) compared to Area A test pits. It is possible 

that the old sheet piles and/or clay deposits may be causing a localized groundwater 

mounding effect in this area. 

2.2.2 Soil Borings 

Twenty-eight soil borings and two monitoring well borings were drilled between 

April 20 and May 6, 1998. The purpose of the soil borings was to provide information to 

characterize the vertical and horizontal extent of subsurface radiological contamination . 

Six soil borings were drilled in and around Area A (SB-13 through SB-18). An 

additional boring, SB-12, was placed to define the eastern limit of Area A. SB-19 and SB-25 

were located in Area Band Area C, respectively; SB-20 and SB-21 were located in Area D 

and E, respectively. Seven soil borings were drilled in and around Area G (SB-8, SB-10, SB-

22, SB-23, SB-24, SB-26 and SB-28). SB~24, SB-26 and SB-28 were drilled to provide 

general coverage of Area G. Three additional borings (SB-8, SB-22 and SB-23) were 

positioned to define the southern limit of the area which exhibited elevated gamma exposure 

rates near the northeast wall and foundation of the eastern-most condominium shell. SB-1 0 

was drilled to define the western limit of the area which exhibited elevated gamma exposure 

rates in Area G. SB-4 was placed near the west wall of the western-most condominium shell. 

Five soil borings were drilled adjacent to existing monitoring wells installed during 

the RI conducted by Roux Associates (SB-1, SB-2, SB-3, SB-6 and SB-11). Two borings 

(SB-7. and SB-9) were located to provide general sitewide information. Two borings were 

also drilled for the installation of two new monitoring wells (MW-7 and MW-8). The 

locations of all soil borings and monitoring well borings are shown on Figure 2-1. 
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Continuous split-spoon soil samples were collected from the ground surface to a 

depth of fifteen feet for soil borings and up to a depth of 19 feet for monitoring well borings. • 

One or two soil samples per boring were selected for radiological and/or chemical analysis 

based upon field screening measurements. Analytical parameters included T ALITCL 

compounds, cyanide, radionuclides e26Ra, 228Ra, 228Th, 230Th, 232Th, 234U, 235U and 238U). 

Soil samples from SB-16 (Area A) and SB-24 (Area G) (from 6-8 feet and 4-6 feet, 

respectively) were also analyzed for TCLP Parameters. Sample collection procedures were 

consistent with those presented in the variance to the Field Sampling Plan (FSP) for the Li 

. Tungsten site (Malcolm Pimie, 1996). 

Area A (SB-11. SB-13, SB-14, SB-15, SB-16, SB-17 and SB:.18) 

Soil borings (SB-11 and SB-13 through SB-18) were located in Area A and drilled to 

a maximum depth of 15 feet to facilitate gamma logging of each borehole. Two samples 

were collected from SB-13, SB-14, SB-16, SB-17 and SB-18 for radiological analysis; one 

sample was collected from SB-11 and SB-15 for radiological analysis. Field screening 

measurements with a GM pancake detector indicated slightly elevated count r~tes • 

(approximately 2 times background) in all soil borings. The most elevated readings were 

observed between existing grade and a depth of 12 feet in soil borings SB-15, SB-16, SB-17 

and SB-18, and from 2 to 6 feet in SB-14. In addition, one sample from SB-13 (6 to 8 feet) 

exhibited elevated radiological readings 28 times background. Elevated radiological readings 

corresponded with a compacted dark black to brown very fine to medium silt detected in 

borings along the asphalt road in SB-17, SB-16 and SB-27. Field screening results are 

presented in Table 2-2. 

One sample analysis from SB-13, SB-14, SB-15, SB-16, SB-17 and SB-18 was 

submitted for chemical based on field screening measurements. All samples· exhibited 

background PID readings. One sample from SB-16 (6:.8 feet) was submitted for TCLP 

analysis. 

Area G (SB-4, SB-8, SB-1 0, SB-22 through SB-24, SB-26, SB-28) 

Soil borings (SB-8, SB-1 0, SB-22 through SB-24, SB-26 and SB-28) were located in • 
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Area G. SB-4 was located adjacent to the east wall of the western-most condominium shell . 

Borings were drilled to a maximum depth of 15 feet and downhole gamma logging was 

performed following the installation of each boring. Two samples per boring were collected 

from SB-8, SB-22 and SB-24. One sample per boring was collected from SB-10, SB-23, SB-

26, SB-28 and SB-4. Field screening measurements with a OM pancake probe resulted in 

slightly elevated count rates (approximately 2 times background) in all soil borings except 

SB-1 0 and SB-28. The most elevated readings were recorded in SB-22 through SB-26 

between 2 and 8 feet. Visible evidence of contamination was associated with a compacted 

dark black to brown very fine to medium_silty sand or sandy silt detected in borings SB-8, 

SB-22, SB-23, SB-24 and SB-26. 

One sample from SB-22 (2-4 feet), SB-23 (4-6 feet), SB-24 (6-8 feet) and SB-26 (6-8 

feet) was collected for chemical analysis. Two samples for chemical analysis were collected 

from SB-4 (2 to 4 and 4 to 6 feet) based ori elevated field screening measurements 

corresponding with a PID reading of 3 to 7 ppin. All other samples exhibited PID readings at 

approximately background . 

Adjacent to Existing Monitoring Wells (SB-1, SB-2. SB-3, SB-6, and SB-11) 

Soil borings SB-1, SB-2, SB-3, SB-6 and SB-11 were drilled adjacent to existing 

monitoring wells to a depth of approximately 15 feet. Based on field screening 

measurements, all soil samples exhibited count rates within the range of natural background, 

excluding SB-11 as previously discussed. Samples submitted for radiological analysis 

included SB-1 (6-8 feet), SB-2 (2-4 feet), SB-3 (0-2 feet), SB-6 (0-2 feet and 4-6 feet) and 

SB-11 ( 6-8 feet). 

Area B (SB-19), Area C (SB-25, SB-5), Area D (SB-20), and Area E (SB-21) 

Soil borings in Areas B, C, D and E did not indicate any elevated concentrations of 

radioactive material based on field screening measurements. One sample for radiological 

analysis was collected from SB-5 (2 to 4 feet), SB-19 (4 to 6 feet), SB-25 (4 to 6 feet), SB-

20 (0 to 2 feet) and SB-21 (0 to 2 feet). One sample for chemical analysis was also collected 

from each boring. 
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Site-Wide Soil Borings CSB-7 and SB-9) 

Soil samples collected from the two site-wide borings exhibited radiological count 

rates within the range due to natural background. One radiological sample was collected 

from both SB-7 (4-6 feet) and SB-9 (0-2 feet). 

2.3 SURFACE WATER, SEDIMENT AND WETLANDS INVESTIGATION 

2.3.1 Surface Water Investigation 

Three surface water samples (SW-1, SW-2 and SW-3) were collected on April 16, 

1998. SW-1 and SW-2 were collected from the east and west retention ponds, respectively, 

located in the north-central section of the Site adjacent to Garvies Point Road. SW-3 was 

coll~cted from the topographic depression in the southwestern portion of the Site near Area 

C. Surface water sampling locations are shown on Figure 2-1. Surface water sampling 

procedures were consistent with procedures presented in the variance to the FSP. Samples 

were analyzed for T ALITCL compounds, cyanide and radionuclides e26Ra, 228Ra, 228Th, 

23oTh, 232Th, 234U, mu and mu). 

Field measurements for the surface water investigation are summarized in Table 2-3. 

The pH ranged from 6.19 to 6.72 in the three surface water samples measured. The 

temperature of the samples ranged from 12.4°C (SW2) to 13.5°C (SW3) and conductivity 

ranged from 0.086 J.Lmhos/cm (SW-1) to 0.370 J.Lmhos/cm (SW-3). 

2.3.2 Sediment Investigation 

Five wetland sediment samples (WS-1 through WS-5) and two sediment samples 

from the topographic depression (SED-3) and west retention pond (SED-1) were collected on 

April 16, 1998. The sediment samples collected from the wetlands were analyzed for 

radiological parameters since samples collected previously from these areas were only for 

T ALITCL compounds. Sediment samples collected from the west retention pond and the 

topographic depression were analyzed for full T ALITCL and radionuclides. The purpose of 

the sediment sampling was to supplement previous sampling events with radiological 

information and to characterize other areas. In general, sediment samples were collected at or 
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Sample I.D. Location 

SW-1 W/Ret. Pond 

SW-2 E/Ret. Pond 
SW-3 Top. Depress . 

• 

• 

TABLE 2-3 
CAPTAIN'S COVE ADJUNCT 

Glen Cove, New York 
Surface Water Parameters, April1998 

2 

pH (S.U.) Turbidity Temp. ('C) Dissolved 
(NTUs) Oxygen (mg/1) 

6.72 11 13.4 11.20 

6.52 201 12.4 11.86 
6.19 215 13.5 11.16 

AEJ111998 

Conductivity 
(UMHO/cm) 

0.086 

0.359 
0.370 



• 

• 

• 

near the surface water sample locations. Since insufficient sediment volume was observed in 

the east retention pond, it was not possible to collect a sample from that location. Sediment 

and wetland sampling locations are presented on Figure 2-1. Laboratory analytical are 

discussed in Section 4. 

2.4 GROUNDWATER INVESTIGATION 

2.4.1 Installation of New Monitoring Wells 

Two new monitoring wells (MW-7 and MW-8) were installed on April28 and May 5, 

1998, respectively, in Areas G and A, respectively. MW-7 was placed downgradient of Area 

G toward the southeast comer of the Site, near the existing bulkhead. MW -8 was installed 

downgradient of Area A in the northwest portion of the Site. 

Drilling for the installation of new monitoring wells was completed using a truck

mounted drilling rig equipped with hollow-stem augers. A ten-foot well screen was installed 

in the wells to bridge the water table facilitating the detection (if any) of light non-aqueous 

phase liquids (LNAPLs) that may float on the water table. 

Monitoring well design and installation procedures were consistent with those 

presented in the Draft Final Work Plan and variance to the FSP. The monitoring wells were 

constructed from four-inch diameter PVC casing and 20-slot size well screen. Morie sand 

(#1) was placed in the annular space around the well screen to a height of approximately two 

feet above the top of the screen. A two-foot thick bentonite pellet seal was placed above the 

sand pack. A cement/bentonite grout seal was placed over the bentonite seal. The surface 

was $ealed with expanding cement. A locking eight-inch diameter steel protective casing or 

a flush mount cover was placed over the PVC riser pipe and seated into the cement. The 

cement well apron (approximately 3'x3'x4" thick) was constructed so as to slope away from 

the well. The PVC riser pipe was topped with an expansion cap and a permanent surveyor's 

mark was placed on the lip of the PVC riser pipe. 

Monitoring well MW-7 was drilled to a depth of 16.5 feet and MW-8 was drilled to 

18.2 feet. Groundwater was encountered at depths ranging from .8.9 feet (MW-7) to 

approximately 11.6 feet below grade (MW-8). Shelby tube samples were not collected since 

G:\3020005\FFSREPT\SECT2.DOC 2-7 



insufficient clay deposits were encountered at drilling locations. A complete summary of 

well construction details and groundwater elevation measurements for both existing and new 

monitoring wells is presented in Table 2-4. 

2.4.2 Well Development 

New monitoring wells (MW-7 and MW-8) were developed on May 7 and 8, 1998 

using a two-inch diameter, stainless steel submersible pump and a centrifugal pump with 

dedicated discharge hose. The monitoring wells were developed to remove fine-grained 

material from the formation and the filter pack and to increase the hydraulic connection 

between the well and the formation. In general, the wells were developed for up to three 

hours, or until a turbidity measurement goal of 50 nephelometric turbidity units (NTUs) or 

less was reached. During development, the discharge water was regularly tested for turbidity, 

pH, dissolved oxygen, temperature and specific conductivity. 

A turbidity measurement of less than 50 NTUs was achieved in MW-8 after three 

hours of development and pumping. A measurement of 137 NTUs was achieved in MW-7 

• 

after three hours of development and pumping. Monitoring well development logs, • 

summarizing the volume removed, elapsed time, temperature, pH, conductivity and turbidity 

are provided in Attachment A. No evidence of free product was found in the wells during 

development. 

2.4.3 Groundwater Sampling 

One round of groundwater samples was collected from the 11 monitoring wells (9 

existing well and 2 new wells) for full TAL/TCL analysis and radionuclides from May 19 to 

May 22, 1998. It became necessary to resample (June 9-11, 1998) all monitoring wells for 

volatile organic compounds (VOCs) because chemical reactions in the sample vials after 

shipment to the laboratory generated air bubbles. The resampling was performed without 

preservatives in accordance with FSP procedures. 

2.4.3.1 Sample Collection Method 

Prior to the collection of groundwater samples, a minimum of three well volumes was • 
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• 
WELL DATE OF GROUND WELL WELL 

INSTAL- INSTALL- ELEV. DEPTH DEPTH 
Well LATION ATION ELEV. 

COM-I COM 11/18/85 14.12 15.50 -1.38 

CDM-2 COM 11/19/85 12.39 14.00 -1.61 
CDM-3 COM 11/18/85 14.23 12.00 2.23 
CDM-4 COM 11/18/85 16.12 16.00 0.12 
MW-1 OBCE 9/23/97 15.04 18.25 -3.21 
MW-2 OBCE 9/23/97 13.66 18.25 -4.59 
MW-3 OBCE 9/26/97 16.22 19.00 -2.78 
MW-5 OBCE 9/24/97 16.56 18.00 -1.44 
MW-6 OBCE 9/24/97 12.01 18.20 -6.19 
MW-7 MPI 4/28/98 14.34 16.50 -2.16 
MW-8 MPI 5/5/98 13.72 18.20 -4.48 

.LE2-4 
CAPTAIN'S COVE ADJUNCT 

GLEN COVE, NEW YORK 
MONITORING WELL DETAILS 

SCREEN SCREEN SCREEN MEAS-
INTERVAL INTERVAL LENGTH URING 

(B.G.) ELEV. POINT 

TOP BOT. TOP BOT. 

2.5 12.5 11.62 1.62 10 16.30 

2.00 12.00 10.39 0.39 10 14.45 
8.00 18.00 6.23 -3.77 10 16.16 
4.00 24.00 12.12 -7.88 10 18.66 
8.25 14.00 6.79 1.04 10 17.92 
6.50 16.50 7.16 -2.84 10 16.40 
9.00 19.00 7.22 -2.78 10 19.09 
8.00 18.00 8.56 -1.44 10 18.61 

13.20 18.20 -1.19 -6.19 10 14.64 
6.00 16.00 8.34 -1.66 10 16.83 
7.70 17.70 6.02 -3.98 10 15.83 

• 
STEEL DEPTH G.W. DEPTH G.W. 

CASING TOG.W. ELEV. TOG.W. ELEV. 

ELEV. 6/9/98 6/9/98 5/18/98 5/18/98 

16.37 13.54 2.760 13.14 3.160 

14.73 4.38 10.070 3.98 10.470 
16.45 5.06 11.100 5.48 10.680 
18.96 13.32 5.340 12.13 6.530 
18.31 16.20 1.720 15.62 2.300 
16.74 13.79 2.610 13.26 3.140 
19.18 13.64 5.450 12.26 6.830 
19.09 14.30 4.310 14.16 4.450 
14.87 11.71 2.930 10.91 3.730 
16.99 8.12 8.710 7.05 9.780 
16.13 12.52 3.310 11.60 4.230 



• 

• 

purged from each of well. The depth to groundwater and the anticipated yield of the well, 

based on well development observations, determined which type of purging method was · 

used. For this sampling, a centrifugal pump was used to purge the wells since depth to 

groundwater was less than 20 feet. In aU cases, care was taken to avoid pumping the wells to 

dryness. 

Upon completion of the purging, groundwater samples were collected from each well. 

Dedicated, decontaminated stainless steel bailers attached to Teflon coated stainless steel 

leaders were used to collect each groundwater sample. Groundwater samples ~ere analyzed 

for T ALITCL compounds, cyanide, and radionuclides e26Ra, 228Ra, · 228Th, 230Th, 232Th, 234U, 

235U and 238U) and both filtered and unfiltered .metals. The filtered samples were passed 

through dedicated 45-micron filters in the field. Samples for. volatiles, metals and cyanide 

were preserved in the field and placed in the appropriate containers in accordance with 

procedures outlined in the FSP variance. Groundwater samples collected during the 

resampling round were analyzed for VOCs only. 

2.4.3.2 Field Measurements 

The temperature, specific conductivity, pH, dissolved oxygen and turbidity of the 

purge water was measured in the field after each well volume was removed. These data are 

summarized on the sample collection logs provided in Attachment B. 

2.4.3.3 Groundwater Elevation Measurements 

Two synoptic rounds of groundwater elevations were collected on May 18, 1998 and 

June 9, 1998. Depth to groundwater was obtained using an electronic water level indicator 

relative to the permanent marking on the top of the PVC casing. Groundwater elevation data 

are presented in Table 2-4. Groundwater elevation coptour maps with flow directions were 

constructed. The groundwater elevation contour map and flow direction are presented and 

discussed in Section 3 . 
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2.5 RADIOLOGICAL CHARACERIZATION 

2.5.1 Exposure Rate Survey 

An exposure rate survey was performed by Malcolm Pimie in June 1998 in areas of 

the Site that were inaccessible to the NYSDEC during their 1997 radiological survey. Areas 

that could not be surveyed included the areas in front of both condominium shells, the two 

retention ponds, inside the west condo shell, inside and outside of the gate and along a steep 

bank bordering the wetland. 

The measurements were collected with a Ludlum model 44-2 1" x 1" Nal gamma 

scintillation detector coupled to a ratemeter at ten foot intervals along grid lines. Reading 

were taken at each intersection of grid lines along the surface and at waist level (3 foot 

height). 

The results of the survey revealed no anomalies at the ground surface, except in Area 

G where a maximum surface exposure rate of 19 J.tRfh was measured. 

2.5.2 Instrument Calibration 

In-field calibration of detector used for the gamma exposure rate surveys was 

performed by collecting a set of exposure rate data with a Reuter Stokes Pressurized Ion 

Chamber (PIC) Model RSS-112. A total oftwelve PIC measurements were collected over a 

range of exposure rates (i.e., background to high exposure rates). Each PIC data point was 

calculated by averaging six reading taken along the four sides, top and bottom of the PIC 

chamber. The responses of the gamma scintillation detector (in CPM) were regressed to the 

exposure rates measured with the PIC (in J.!R!h), thereby establishing a functional 

relationship between the two modes of detector response. The regression curve and field data 

are included in Attachment C. The curve was used to convert the gamma scintillation 

detector data from CPM to exposure rate, expressed in J..LRfh. The exposure rate data were 

then used to generate isopleths of the surface gamma radiation exposure rates over the entire 

Site. 
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2.5.3 Downhole Gamma Logging 

Boreholes used to facilitate downhole gamma logging were drilled using the hollow

stem augering method. After completion of the boreholes, a three-inch inside diameter (ID) 

PVC pipe capped at the bottom, was placed in the open borehole. Gamma logging 

measurements were collected inside the PVC pipe for thirty-seconds at six-inch intervals 

from the ground surface to bottom of the borehole (approximately 15 feet). Data were 

collected with a Ludlum Model 44-2 Nai scintillation detector coupled to a portable Ludlum 

2200 ratemeter/scaler. Downhole gamma logging data are presented in tabular and graphical 

form in Tables 2-5 through 2-9 and Figures 2-3 through 2-9, respectively. 

Gamma logging data have been plotted with depth in each of the various geographic 

areas of the Site. Soil borings have been grouped together by area as follows: Area A (SB-

11, SB-13 through SB-18); Area B and C (SB-19, SB-25 and SB-27); Area D and E (SB-12, 

SB-20 and SB-21), Area G (SB-8, SB-10, SB-22 through SB-24, SB-26 and SB-28) and the 

area adjacent to Area G (SB-3, SB-4 and SB-9). 

In general, elevated gamma logging measurements were observed in Area A borings 

and in the majority of Area G borings at depths of 2 to 10 and 1.5 to 10 feet, respectively. 

The highest gamma logging measurements were detected at depths of 4 to 8 feet in both 

areas. In general, borings in Areas B, C, D, E and adjacent to Area G were approximately 

within the range due to natural background levels (approximately 1,000 counts per 30 

seconds). SB-25 (Area B) and SB-19 (Area C) were the only exceptions as they exhibited 

elevated count rates. Field screening results collected on soil extracted from the split spoon 

samplers were generally consistent with the downhole gamma logging data. Results of the 

downhole gamma logging are discussed below in more detail for each of the Site areas 

described above. 

Area A (SB-11, SB-13 through SB-18) 

Gamma logging data for Area A is presented in Table 2-5 and Figure 2-3. The 

downhole gamma logging data, like the soil screening data, confirmed the presence of a fill 

area. All borings exhibited elevated gamma counts primarily in the 3 foot to 8.5 foot depth 

range with the exception of SB-14 and SB-15. SB-14 and SB-15 are located on the west 
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• 
Depth (ft) · SB-11 

0 1957 
0.5 1796 
1 1838 

1.5 1744 
2 1911 

2.5 2614 
3 3565 

3.5 5165 
4 6972 

4.5 8986 
5 13648 

5.5 17295 
6 21457 

6.5 23696 
7. 24922 

7.5 21030 
8 16496 

8.5 10890 
9 6093 

9.5 2845 
10 1654 

10.5 1171 
11 1216 

11.5 1276 
12 1373 

12.5 1333 
13 1326 

13.5 1367 
14 1043 

14.5 982 
15 895 

I I 
NOTES: B.O.H. - Bottom of hole 

Tables 

TA.2·5 
GAMMA LOGGING RESULTS • AREA A 

CAPTAIN'S COVE ADJUNCT 

GLEN COVE, NY 

GAMMA LOGGING MEASUREMENTS (30 second counts) 
SB-13 SB-17 SB-18 SB-14 SB-16 
4700 3897 3619 5344 3112 
5630 5114 5445 7982 3897 
5165 6841 6947 10073 4066 
5433 10959 8005 11331 4635 
4974 19232 8187 16972 5280 
4843 26632 8494 29565 6775 
5135 30091 9547 40098 9730 
5633 35049 10672 28290 15942 
6486 42357 11290 19886 28813 
9370 55424 14286 14312 45673 
15194 67529 30633 8120 58605 
32488 78064 94108 5387 64548 
73442 79724 84016 3709 65422 
162890 69766 29672 3320 54882 
139908 57191 13169 2780 34575 
51986 44978 9246 2065 17610 
21743 31337 8177 1706 9089 
15285 18069 8188 1993 4868 
9622 10416 10082 1562 3749 
8230 8261 11287 1744 3768 
5897 6277 8091 1831 2461 
3906 3985 6487 1493 1739 
3535 2741 3696 1663 1616 
3220 2386 2031 1464 1456 
3355 1785 - 1647 1737 1389 
2801 1608 1494 1863 1362 
2973 1391 1331 2270 1285 
2906 1324 1376 2218 1204 
3595 1667 1785 1996 1173 
3500 1885 1687 1882 1050 

B.O.H. 1890 B.O.H. B.O.H. 923 

I I I I I 

• 
II 

SB-15 II 
1253 
1589 
1972 
2267 
2863 
9283 
8572 
11979 
7163 
3786 
3079 
2864 
2644 
2422 
1910 
1358 
1098 
1034 
1014 
1059 
1058 
851 
701 
698 
690 
668 
652 
648 
640 
642 
645 

I I 



• 
Depth (ft) SB-19 

0 3470 
0.5 5175 
1 6757 

1.5 ' 8018 
2 8299 

2.5 8670 
3 8363 

3.5 7763 
4 6479 

4.5 4212 
5 3249 

5.5 2232 
6 2580 

6.5 1813 
7 1658 

7.5 1775 
8 1785 

8.5 1687 
9 1785 

9.5 1836 
10 2226 

10.5 1807 
11 1731 

11.5 1810 
12 1819 

12.5 1783 
13 1867 

.13.5 1657 
14 1438 

14.5 1415 
15 B.O.H. 

I I I 
NOTES. B.O.H. = Bottom of hole 

TA·2-6 
GAMMA LOGGING RESULTS- AREAS BAND C 

CAPTAIN'S COVE ADJUNCT 

GLEN COVE, NY 

GAMMA LOGGING MEASUREMENTS (30 second counts) 
SB-25 SB-5 SB-1 

2839 1962 2030 
4469 2540 2106 
4262 2891 2538 
4771 3273 2527 
4485 3458 2589 
3942 3669 2827 
3841 3506 2873 
4041 3160 2853 
3733 2600 3136 
2431 2310 3217 
2162 1951 3291 
1932 1768 3432 
1843 1982 3428 
1843 1652 3417 
2333 1563 3532 
2523 1845 3603 
2616 1548 B.O.H. 
2356 1761 
2091 1482 
1831 1592 
1757 1606 
1772 1330 
1483 1419 
1417 1532 
1438 1448 
1266 1926 
1121 1404 
1292 1411 
1260 1106 
1252 1106 

B.O.H. B.O.H. 

I I I 

• 
SB-2 SB-27 

1946 896 
1994 1954 
2276 1343 
2331 1452 
2501 1451 
2912 2782 
2700 2613 
2528 3715 
2242 4511 
1832 4422 
1833 1648 
1576 1697 
1633 2054 
1469 1982 
1578 1097 
1524 991 
1458 875 
1314 873 
1291 824 
1259 690 
1623 770 
1567 789 
1399 645 
1213 791 
1573 752 
1405 787 
1310 715 
1284 657 
1032 789 
931 862 

B.O.H. B.O.H. 

I I 
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• 
Depth (ft) SB-20 

0 777 
0.5 1160 
1 1184 

1.5 1246 
2 1383 

2.5 1229 
3 1051 

3.5 1106 
4 1161 

4.5 1160 
5 996 

5.5 959 
6 936 

6.5 871 
7 950 

7.5 886 
8 949 

8.5 886 
9 829 

9.5 898 
10 879 

10.5 779 
11 724 

11.5 638 
12 717 

12.5 759 
13 721 

13.5 722 
14 658 

14.5 590 
15 583 

I I 
I I 
NOTES: B.O.H. = Bottom of hole 

Tables 

. TA·2-7 
GAMMA LOGGING RESULTS- AREAS D ANDE 

CAPTAIN'S COVE ADJUNCT 
GLEN COVE, NY 

GAMMA LOGGING MEASUREMENTS (30 second counts) 
SB-21 SB-12 SB-6 

873 903 670 
966 1178 1133 
1147 1231 1384 
1242 1178 1509 
1055 1564 1655 
1078 1462 1661 
1079 1396 1547 
1092 1451 1546 
1095 1450 1611 
1075 1178 1619 
1221 993 1417 
1228 1058 1328 
1333 823 1319 
1181 1145 1326 
1010 959 1391 
949 1084 1401 
831 1192 1325 
809 994 1160 
782 971 1068 
695 1054 1012 
587 734 1056 
605 715 1114 
629 707 1066 
653 714 1073 
614 610 986 
697 872 903 
575 758 842 
590 815 802 
615 1042 788 
602 1002 1009 
588 959 1081 

I I I 
I I I 

• 
SB-7 

1225 
1418 
2071 
1782 
1622 
1272 
1491 
1078 
1582 
2011 
1787 
1523 
1343 
1498 
1276 
1109 
1115 
1271 
1252 
1144 
1218 
1042 
978 
1177 
1122 
1088 
1172 
1255 
1201 
1182 
1271 

I I 
I I 



• 
Depth (ft) SB-22 SB"23 

0 2405 3760 
0.5 3660 3526 
1 3380 2847 

1.5 2785 2812 
2 2972 3788 

2.5 3773 5600 
3 5788 6808 

3.5 7405 12588 
4 6891 22112 

4.5 7127 36616 
5 8291 47857 

5.5 9092 52964 
6 9090 46309 

6.5 6871 35539 
7 4420 38666 

7.5 3100 47395 
8 2547 45684 

8.5 2749 36172 
9 3333 25013 

9.5 3433 11446 
10 3084 6346 

10.5 2493 4797 
11 2481 3758 

11.5 2110 3670 
12 2037 4324 

12.5 B.O.H. 7428 
13 9624 

13.5 9686 
14 7899 

14.5 5i62 
15 4135 

I I I 
NOTES: B.O.H. = Bottom of hole 

Tables 

TA·2-8 
GAMMA LOGGING RESULTS - AREA G 

CAPTAIN'S COVE ADJUNCT 
GLEN COVE, NY 

GAMMA LOGGING MEASUREMENTS (30 second counts) 
SB-24 SB-26 SB-28 

4509 1995 1507 
4773 2878 1895 
3661 5101 1477 
2578 10782 2236 
2355 20073 2061 
2404 22208 2214 
3086 15315 1922 
4404 16962 1422 
6995 13897 1266 

- 12124 16311 1210 
19267 23152 1235 
27986 16034 1485 
32759 10293 1759 
25680 9408 2226 
17671 9487 2367 
12108 9246 2351 
10064 8705 2199 
9905 8201 1915 
10494 7313 1562 
10218 5285 1409 
9876 4544 1112 
8450 3951 1242 
6160 3716 1305 
4436 3351 1210 
3599 3348 1136 
3358 3135 1052 
3545 2480 1249 
3787 2228 1292 
3445 2012 1202 
3780 1919 1341 
3690 2096 B.O.H. 

I I I 

• 
SB-10 . SB-8 

578 4377 
801 3616 
1104 4546 
805 4165 
1410 5531 
1204 6705 
1013 8285 
663 10457 
777 11886 
774 11570 
751 12026 
827 15778 
682 21838. 
569 34429 
540 57752 
512 66741 
575 42303 
546 18270 
574 10386 
590 8063' 
406 8271 
493 9527 
487 8555 
507 8537 
488 7639 
492 6943 
515 7031 
522 5133 
475 5072 
482 4989 
469 B.O.H. 

I I I 



• 

I 
I 

Tables 

TA·2-9 
GAMMA LOGGING RESULTS - AREA ADJACENT TO G 

CAPTAIN'S COVE ADJUNCT 
GLEN COVE, NY 

GAMMA LOGGING MEASUREMENTS (30 second counts) 
Depth (ft) SB-9 SB-3 SB-4 

0 667 1310 1213 
0.5 776 1507 1593 
1 859 1594 1416 

1.5 896 1567 1416 
2 1028 1443 1408 

2.5 1280 1403 1677 
3 1216 1491 1919 

3.5 1285 1522 1759 
4 1203 1567 1819 

4.5 1203 1406 1581 
5 958 1260 1462 

5.5 1146 1217 1312 

' 
6 1149 1166 1247 

6.5 1134 982 1025 
7 1179 1057 1053 

7.5 1042 1183 913 
8 985 1438 932 

8.5 1015 1541 806 
9 989 1467 780 

9.5 953 1713 662 
10 844 1917 689 

10.5 957 2091 676 
11 976 2277 788 

11.5 795 2383 788 
12 802 2273 725 

12.5 907 2338 739 
13 880 2194 896 

13.5 872 2125 1045 
14 792 2003 1089 

14.5 795 1765 1198 
15 805 1139 1372 

Surface Exposure Rate I 1.2 I 1.3 I 1.5 
(uR!h) 

Adjusted Surface I I I Exposure Rate (uR/h) 

NOTES: B.O.H. = Bottom of hole 

• 

I 
I 



• • Graph A Chart t 

FIGURE 2-3-GAMMA LOGGING RESULTS AREA A 
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Graph G Chart 1 

FIGURE 2-4-GAMMA lOGGING RESUlTS -AREA G 
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FIGURE 2-5-GAMMA LOGGING RESULTS AREAS B AND C . 
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Graphs D&E Chart 1 

FIGURE 2-6-GAMMA LOGGING RESULTS -AREAS D AND E 
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Grilphs Near G Chart 1 

FIGURE 2·7-GAMMA LOGGING RESULTS-AREA ADJACENT TOG 

2000 

iii c 
::2 
0 u 

"&:1 
c 
0 
u • "' 1500 0 
!:!. 
Ill c -+-SB-9 • E -SB-3 • ... 
::2 

-&-SB-4 Ill ca • ::E 
Cl 1000 
c ·c. 
Cl 
0 
..J 
ca 
E 
E 
"' (!) 

500 

Depth (ft.) 

Pr~ge 1 



• 

• 

• 

side of Area A. SB-14 exhibited elevated counts from the 0 to 4.5 foot depth range (5,344 to 

14,312 counts) and SB-15 exhibited elevated counts from the 2.5 foot to 4 foot depth range 

(9,283 to 7,163 counts). SB-13, located in the northeast comer of Area A, exhibited the 

highest count rate of all borings drilled at the Site ( 162,890 counts) at 6.5 feet. 

Area G CSB-8, SB-1 0, SB-22 through SB-24, SB-26 and SB-28) 

Gamma logging data for Area G is presented in Table 2-8 and Figure 2-4. The 

downhole gamma logging data, like the soil screening data, confirmed the presence of a fill 

area in Area G. Elevated gamma counts were observed primarily in the 3 to 10 foot depth 

range in all Area G soil borings except SB-1 0 and SB-28. SB-1 0 and SB-28 are located on 

the west side of Area G and did not exhibit elevated gamma count rate. SB-8, located at the 

east wall ofthe 4-story concrete condominium shell had the highest count rate (66,741 counts 
' 

for 30 seconds) at 7.5 feet. SB-23, located adjacent to SB-8, also exhibited slightly elevated 

count rates at 12 to 15 feet. 

Areas B and C CSB-1, SB-2, SB-'5, SB-19, SB-25 and SB-27) 

Gamma logging data for Areas B and C is presented in Table 2-6 and Figure 2-5. The 

downhole gamma logging data, lik~ the soil screening data, confirmed the presence of a small 

fill area in Areas B and C, which is contiguous with Area A. The elevated count rates were 

found in the 0 to 4 foot depth range (SB-19 and SB-25). SB-27, located off the existing 

asphalt pavement of the main road south of TP-3, also exhibited slightly elevated count rates 

from 2 to 4.5 feet. 

Area D and E CSB-6, SB-7, SB-12, SB-20 and SB~21) 

Gamma logging data for Area D and E is presented in Table 2-7 and Figure. 2-6. The 

downhole gamma logging data were slightly elevated with the highest measurement of 

approximately two times background being detected in SB-7 . 
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Adjacent to Area G (SB-3, SB-4, and SB-9) 

Gamma logging data for the area adjacent to Area G is presented in Table 2-9 and 

Figure 2-7. All data were at or near background. 
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3.0 PHYSICAL CHARACTERISTICS OF STUDY AREA 

3.1 SURFACE FEATURES 

Surface elevations at the Site range from approximately 19 feet above MSL (spot 

elevation at the elevated landfill pile adjacent to the main entrance) to approximately 13.5 

feet at the south-west bulkhead on Glen Cove Creek at the southern boundary of the site 

(Figure 2-2). In general, the Site is relatively flat with a gentle uniform slope of 

approximately less than one tenth of one percent across the site. However, two elevated 

elongated landfill berms exist at the site near Area A. Steep banks (approximately 20% 

slope) are located in the south-central section of the Site and border the open tidal flat area. 

Other main site features include two 4-story concrete condominium shells, two retention 

ponds, and various pile and debris disposal areas. Approximately 90 percent of the Site is 

unpaved except for an asphalt road running north-south approximately 400 feet and 

terminating in a 18,000 square foot parking lot. An unpaved roadway runs approximately 

east-west and connects Areas A and G. Vegetated areas exist throughout the Site. 

Surface water run-off follows the site topography. Surface water run-off in the north

west section of the site flows north-south from the existing berm toward the topographic 

depression near Area C and to Glen Cove Creek. In the north-central section of the Site, 

surface water and rainwater collects primarily in the two interconnected retention ponds. 

Standing water also pools in the low lying area of the unpaved roadway in the center of the 

site. Surface-water run-off in the north-east section of the Site flows north-north-east toward 

the existing bulkhead and other low lying areas. 

3.2 METEOROLOGY 

The Site is located along the north shore of Long Island, NY on the Atlantic Coastal 

Plain. The region is predominantly affected by cold, dry air masses frorrt the northern 

interior of the continent and warm, humid air masses from the south. In addition, the region 

is greatly affected by a third air mass that typically flows inland from the North Atlantic 
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Ocean, providing cool, cloudy and damp conditions. During the winter months, the Atlantic 

Ocean provides moderating influences on Long Island, with average temperatures around 

freezing. During the summer months, prevailing southerly winds and maritime flows often 

provide hot and uncomfortably humid conditions. 

3.3 GEOLOGY 

3.3.1 Regional Geology 

The geology of northwestern Long Island is discussed below with emphasis on the 

Glen Cove region. The Glen Cove region for the purpose of this discussion is defined as the 

area surrounding the Site for a distance approximately one mile to the north, east and south, 

and bounded by Hempstead Harbor to the west. A more detailed discussion regarding 

regional geology is discussed in several USGS publications. Information presented in the 

earlier publications (Swarzenski, 1963; USGS, 1946) is superseded by the information 

presented in the more recent publications (Smolensky et. al., 1989; Kilburn and Krulikas, 

• 

1987). • 

Long Island is the northern most extension of the Atlantic Coastal Plain. The island 

is composed of terrestrial deposits of Cretaceous age and Quaternary deposits primarily of 

glacial origin (Pleistocene). These deposits form a southeastward thickening wedge of 

sediments which overlie either Paleozoic or Precambrian crystalline bedrock. The bedrock 

surface and the overlying strata generally dip to the southeast, with the unconsolidated strata 

thickening in the down-dip direction. In the Glen Cove region, the unconsolidated sediments 

are 400 to 600 feet thick. The stratigraphic column underlying the northern part of the Town 

of Oyster Bay, Long Island, which includes the Glen Cove region is presented in Table 3-1. 

The Site is located about four miles north of the Harbor Hill terminal moraine, a 

series of coalescing irregular hills (kames) which form a pronounced ridge trending north

northeast across Long Island. This moraine marks the terminal position of the most recent 

: Pleistocene (late Wisconsin) ice sheet to reach Long Island. The deposits which formed 

during the glacial recession include outwash sand and gravel deposits, till or ground moraine 

(a heterogenous mixture of clay, silt, sand and boulders) interlayered with gray clay lenses • 
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Table 3-1 

Summary of Geology and Water-Bearing Properties of DeposilS 
Underlying the Northern Part of Town of Oyster Bay. 

• _ Nassau County, New York~-· 

Series Geologie Hydrogeologic Approximate Character of deposilS forming Water Bearing Propenies 
Unit Unit Range geologic unit •(modified from 

in Thickness Swaro:nski, 1963, and 
(ft) Isbister. 1966) 

QUATERNARY 
Holocene Undifferentiated artificial Oto 50 Sand, gravel, silt, and clay; organic Permeable zones near the shore and in stream valleys may 

fill, salt-man:h and SW3111p Upper Glacial mud, peat, loam, and shells. Colors are yield small quantities of fresh or brackish water at shallow 
deposits, stream alluvium, Aquifer gray, green, black, and brown. depths. Clay and silt beneath the north-shore harbors 
and shore deposilS retartl saltwater encroachment and confine underlying 

aquifers. 

Pleistocene Upper Pleistocene dqlosits 10 to 380 Till, composed of unsorted clay, sand, Till, relatively impermeable, may cause local conditions 
gravel. and boulders. Outwash deposilS of perched water and impede downward percolation of 
of stratified brown sand and gravel. precipitation. Outwash deposilS of sand and gravel are 
May also contains some lucustrine and highly permeable. Wells screened in glacial outwash 
marine deposits consisting of clay, silt, deposilS yield as much as I, 750 gal/min. Specific 
and sand; locally fossiliferous. capacities of large-<:apacity wells range from 14 to 175 

(gal/min)/ft of drawdown. Water is generally fresh and 
unconfined but may locally contain saltwater near shores. 

CRETACEOUS -QUATERNARY 
Upper DeposilS of Holocene and Port Washington Oto360 Clay. solid and silty. gray. gray-green, Relatively impermeable throughout much of the area. 

Cretaceous, Pleistocene age. Confining Unit white, red, mauled, and brown. May be moderately to highly permeable in areas adjacent 
Pleistoceile, undifferentiated. May containing lenses or layers of sand or to inferred limit of Magothy aquifer where sand and sand 

and locally include eroded sand and gravel. May locally contain and gravel content may be large. Confines water in 
Holocene remnanlS of the clay member ·' lignite, shells, foraminifera. and other underlying Port Washington and Lloyd aquifers but does 

of the Raritan Formation microfossils. not prevent movement of water between upper glacial 
aquifer and Port Washington aquifer. Lenses of sand and 
sand and gravel provide sources of water with adjacent 
formations. One large capacity well had a reported yield 
of 2.000 gal/min with a specific capacity of 43 

\ 
(gal/min)lft of drawdown. Coarser deposilS may locally 
contain sahwarer near shores. 

DeposilS of Pleistocene age. Port Washington 0 to 170 Sand, fine to coarse. white, yellow, Moderately to highly permeable. One large capacity well 
undifferentiated, and/or local Aquifer gray. and brown, or gray and gravel had a reported yield of 1,100 gal/min with a specific 
errosaJ remnants of the with interbedded clay. sill and sandy capacity of II (gal/min)/ft of drawdown. Water is 
Lloyd sand member of the clay confined under artesian pressure. Generally contains • Raritan Fonnation freshwater but mav have high iron content. 

CRETACEOUS 
Upper Matawan Group Magothy Oto610 Clay. sill, sand, and sand, fine to . Moderately to highly permeable. Wells screened in lower 
Cretaceous Magothy Formation Aquifer medium. clayey, white, gray. yellow, part of aquifer yield as much as 1,400 gal/min. Specific 

Undifferentiated pink, and multicolored, in lenticular capacities of large capacity wells commonly range from 
beds. May contain lenticular beds of 10 to 50 (gal/min)/ft of drawdown but may be as high as 
coarse sand and gravel in lower part of 80 (gal/min)/ft. Aquifer is principal source for public 
unit. Lignite. pyrite and iron oxide supply. Water is generally of excellent quality. Degree 
concretions may occur throughout the of confinement under artesian pressure is variable; 
unit however. artesian conditions increase with depth. 

Hydraulic continuity may exist between the Magothy 
aquifer and continuous Pleistocene aQuifers. 

Clay Member Raritan Clay 0 to 185 Clay. solid and silty, gray. white, red Relatively impermeable. Confines water in underlying 
(Raritan Formation) Contining Unic and mottled. May contain lenses or Lloyd aquifer but does not prevent movement of water 

layers of fine to medium sand which between Magothy and Uoyd aquifers. 
may locally contain gravel. Sand layers 
frequently occur near top of unit. 
Li$!:nite and pyrite are common 

Lloyd Sand Member Lloyd Oto 195 Sand .. fine to coarse, white, yellow, or Moderately permeable. Large-<:apacity wells may yield as 
(Raritan Formation) Aquifer gray. and gravel, commonly in a clayey much as 1,600 gal/min; specific capacities conunonly 

matrix. Contains lenses and layers of range from 10 to 19 (gal/min)/ft of drawdown. Water is 
solid or silty clay. Beds are usually contined under artesian pressure: some wells flow. Water 
lenticular and frequently show great is generally of excellent quality but may have high iron 
lateral changes in composition. content. 

Crystalline Bedrock Not Known Metamorphic and igneous rocks; Relatively impermeable. Contains some water in fractures 
Rocks muscovite-biotite schist, gneiss, and but impracticable to develop owing to low permeability. 

granite. May have weathered mne at 
top . 

• 
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and delta deposits. Earlier glacial deposits associated with the Ronkonkoma glaciation 

underlie the Harbor Hill drift. These deposits are collectively designated as the upper 

Pleistocene deposits. Older inter-glacial deposits include lacustrint?, estuarine and marine 

sediments. 

The predominant surficial deposit in the Glen Cove region is a veneer of Harbor Hill 

ground moraine, which is a heterogeneous mixture of clay, silt, sand and boulders typically 5 

to 10 feet thick although locally, the thickness is as much as 40 feet. Beneath the ground 

moraine lies another sequence of older (Ronkonkoma) drift containing interlayered glacial till 

and outwash deposits. The glacial sediments range in thickness from less than 10 to over 200 

feet in the northern part of Long Island (Kilburn and Krulikas, 1987). 

On most of Long Island, the glacial deposits lie uncomfortably on the Mattawan 

Group (Magothy Formation - undifferentiated), a Cretaceous age sedimentary sequence of 

discontinuous sand, gravel and clay lenses. In the Glen Cove region, however, the Magothy 

Formation is absent. The absence of the Magothy is attributed to channel cutting during a 

pre-Wisconsin stage of the Pleistocene epoch (Smolensky, et. al 1989). Post Cretaceous 

erosion was the major contributing factor in producing more than 400 feet of relief on the 

Cretaceous surface along the north shore of Long Island. 

In the Glen Cove region, the upper Pleistocene deposits are underlain by an extensive 

unit comprised of clay, silt and a few layers of sand. This unit was belie,ved by some 

researchers to be equivalent to the Gardiners Clay, which is a shallow marine sequence 

deposited during an interglacial period (Swarzenski, 1963; Isbister, 1966). A more recent 

publication (Kilburn, 1972) refers to this stratum as the Port Washington confining unit and 

identifies it as Pleistocene and Holocene age. 

In the Glen Cove region, ··that sequence rests unconformably on the unnamed clay 

member of the Raritan Formation. The surface of the clay member is about 200 feet below 

sea level (Smolensky et al., 1989). The clay member and the Port Washington clay deposits 

are in direct contact and differentiation between the two is sometimes difficult (Smolensky, 

1989). Together these strata comprise a contiguous unit at least 75 feet thick in the Glen 

Cove region . 
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The lower unit of the Raritan Formation is the Lloyd Sand r:vtember which is 

approximately 125 feet thick in the Glen Cove region. The Lloyd Sand Member rests on • 

bedrock at depths of approximately 400 to 500 feet below MSL (Smolensky et. al., 1989). 

3.3.2 Site Geology 

The sources for this discussion regarding Site geology is based on previous geologic 

investigations (Roux Associates, 1998; Hart, 1990 and RTP, 1988) and information collected 

during this field investigation. A total of 30 soil borings (28 soil borings and two monitoring 

well borings) were drilled to approximately 15 feet during this investigation primarily to 

collect radiological information and to assess the corresponding shallow geology in Areas A 

and G. Deeper borings were completed during previous investigation (CDM, 1985) to assess 
' 

the overall geology of the site. Boring logs from the soil borings and monitoring wells that 

were drilled as part of this FFS are presented in Attachment D. 

The boring logs indicate that primarily unsorted silts and sands are present in the 

shallow soils of the site and that the presence of fill materials such as construction and 

demolition (C&D) debris including wood, asphalt, metal, brick, glass, plastic, and rag • 

fragments are detected at depth. In addition, peat or a peaty clay layer is present at 

approximately 12 to 14 feet below grade. 

Evidence of fill materials diminishes south-west of the bermed area in Area A with 

depth as observed in soil borings SB-5, SB-25, SB-19 and MW-8. In these borings, fill 

materials was confined to the upper three foot layer and may be related to a man-made two 

foot silt and fill landfill cover material observed in the upper two feet of most boring 

thro~ghout the site. Native materials such as light and dark sands, silts and gravels and peaty 

clay was encountered below approximately 6 feet. 

In borings and test pits excavated and drilled in the northeast section of Area A, 

abundant C&D fill materials such as large concrete boulders and charred logs were observed 

in the upper 10 feet of drilling as observed in soil borings SB-17, SB-18 and TP-2. 

A dark black compacted silt and sand layer and fragmented fill materials 
I . 

1 

corresponding to elevated radiological readings was observed approximately 3 to 8 feet 
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below existing grade along the east side of the asphalt roadway as observed in TP-3, TP-7 

and SB-27. 

In Area G, clay lenses or silty clay zones were encountered and interbeded with silt 

and sand units as observed in soil borings and test pits. A similar dark black compacted silt 

and sand layer corresponding to elevated radiological readings was also observed at 

approximately 4-10 feet in SB-22, SB-23, SB-24 and SB-8. Fill material was also present in 

borings. A peaty clay unit was also observed at approximately 12 feet and may contribute to 

perched groundwater conditions in this area. 

The two monitoring wells MW -7 and MW -8 were completed to approximately 16 and 

18 feet, respectively and were installed to assess the shallow groundwater quality 

downgradient of Area A and G. Well completion logs are presented in Attachment E. 

Boring logs and physical soil properties measured from samples collected during the 

drilling of soil borings and monitoring well borings as part of this FFS were consistent with 

the previous investigation and published sources . 

3.4 SOIL CHARACTERISTICS 

Soil samples from test pits, soil borings and sediment samples that· were collected 

during the FFS investigation were analyzed for physical properties (e.g., grain size, bulk 

density, moisture content and Atterberg limits). Nine samples for physical parameters was 

submitted for analysis from four soil borings, three test pits, and two sediment locations. 

Grain size data suggest that the soil consists of poorly sorted very fine to medium 

sands, silts and clay. The average grain size distribution estimated from seven soil samples 

collected at the Site consisted of approximately 18% sand, 75% silt, and 6% clay. The two 

wetland and sediment soil samples consisted of an average of 43% very fine sands, 54% silts 

and 4% clay. 

Samples for hydraulic conductivity were not collected since clay beds greater than 2 

feet were not encountered in soil borings. Copies of all results from the physical property 

testing are presented in Attachment F . 
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3.5 HYDROGEOLOGICAL CHARACTERISTICS 

3.5.1 Regional Hydrogeology 

. There are two discrete aquifers in the Glen Cove region and they are designated the · 

Upper Glacial and the Lloyd aquifers. In addition to these aquifers, local bodies of perched 

groundwater occur above the water table. Long Island was declared a sole source aquifer by 

USEPA on June 29, 1978. 

Bodies of perched groundwater are found in several parts of the Glen Cove region. 

Perched groundwater occurs where the downward migration of water in the vadose zone is 

impeded by a layer of relatively low permeability which results in a local zone of saturation 

above and unrelated to the main water table. In the Glen Cove region, perched water occurs 

close to the land surface in depressions that are underlain. by clayey till and clay. Perched 

groundwater is· prevalent in the area of ground moraine north of the Harbor Hill terminal 

moraine (which includes the Glen Cove region). 

The Upper Glacial aquifer consists ?f permeable upper Pleistocene deposits that occur 

• 

below the water table. The water table occurs from MSL to about 60 feet above MSL in the • 

Glen Cove region. Recharge is entirely from precipitation occurring mostly during the late 

fall and winter when plant growth is dormant. Under natural conditions, shallow 

groundwater discharges to streams, springs and Long Island Sound and its harbors by 

evapotranspiration and by downward leakage to the underlying aquifer. Previous 

investigations have indicated that groundwater movement in the Upper Glacial aquifer is 

generally to the south in the vicinity of the Site, with shallow discharge to Glen Cove Creek. 

Groundwater movement in the deeper zones of'the Upper Glacial aquifer may pass under the 

creek. In the Glen Cove region, discontinuous beds of low permeability sediments limit the 

amount of water which can be pumped from the Upper Glacial aquifer; hence several supply 

wells in the area tap the deeper Lloyd aquifer. 

The Magothy aquifer is not present in the Glen Cove region. However, groundwater 

likely moves into the Upper Glacial aquifer where it is in contact with the subcrop Of the 

Magothy formation to the west and south. 

r 
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The clay member of the Raritan Formation is a confining unit that overlies the Lloyd 

aquifer. The Port Washington confining unit occurs above, and is contiguous with, the clay 

member in many places. Together, these strata' form an effective confining unit separating 

the Lloyd aquifer from the Upper Glacial aquifer in the Glen Cove region. 

The lower limit of the Lloyd aquifer and the Port Washington aquifer is the 

Precambrian bedrock surface; the upper limit is the clay member of the Raritan formation or 

the Port Washington confining unit. The Lloyd aquifer is the most confined of the water 

bearing units, as demonstrated by minimal interference effects between pumping wells 

tapping the different aquifers. Hydraulic heads in the Lloyd aquifer are generally lower than 

those in the Upper Glacial aquifer resulting in downward leakage of water through the clay 

unit. The Lloyd aquifer is replenished entirely by downward percolation of water from the 

overlying aquifers through the more permeable zones of the confining unit and, directly but 

slowly, through the clay itself. The primary recharge area of the Lloyd aquifer is in eastern 

Nassau County. Groundwater movement in the Lloyd aquifer is generally westward, away 

from the recharge area. Groundwater moves laterally into the Port Washington aquifer from 

the Lloyd aquifer where the two units are contiguous. Water discharges by submarine 

leakage and through pumping wells. 

3.5.2 Site Hydrogeology 

The uppermost hydrostratigraphic unit on the Site is the Upper Glacial aquifer which 

Is comprised of outwash and lacustrine deposits of Quaternary Age. Immediately beneath 

this aquifer lies the Port Washington confining unit, an aerially continuous clay s~quence. 

The clay member of the Raritan Formation may also be present. These clay units impede 

downward groundwater movement, thereby inhibiting contaminant migration from the Upper 

Glacial aquifer to the underlying Lloyd aquifer. For this reason, hydrogeologic 

investigations of industrial sites in the area have focused almost exclusively on shallow 

groundwater in the Upper Glacial aquifer. Consequently, little information is available on 

the deeper glacial sediments and Cretaceous strata (Raritan Formation) at the Site. 

The depth to groundwater in the monitoring wells ranged from approximately 4 feet 

to 16 feet below grade. These depths correspond to elevations approximately 2 to 11 feet 
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above mean sea level. This wide range of elevations over this Site (particularly Area G) 

indicates that groundwater at the Site may be locally perched on low-permeability peat or 

clay units (i.e, MW-6 in Area A or Area G where clay deposits are more readily seen in soil 

borings). In addition, old sheet piles encountered near MW-7 in Area G and areas near the 

bulkhead, may cause localized mounding effects of groundwater. In addition, water levels in 

some monitoring wells are affected by tidal cycle fluctuations and other wells are marginally 

affected (Roux, 1998). 

Groundwater elevation data collected from the monitoring wells indic.ates a hydraulic 

gradient ranging from 0.003 feet/foot in Area A and 0.02 in Area G. The direction of 

groundwater flow beneath Area A is to the south, toward Glen Cove Creek. The groundwater 

flow in Area G is southeast and south-west away from the existing retention ponds toward 

the Glen Cove Creek. Localized perched water gradients can be seen near MW -7 in Area G 

and MW -6 in Area A and have not been included in the interpretation of generalized 

groundwater flow patterns. 

A comparison of groundwater elevations collected' on May 18 and June 9, 1998 

indicates similar groundwater flow patterns (Refer to Table 2-4). Groundwater elevations and 

flow direction have been presented in Figure 3-1 for May 18, 1998. 

J 
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4.0 NATURE AND EXTENT OF CONTAMINATION 

4.1 INTRODUCTION 

4.1.1 General 

The following discussion on the nature and extent of contamination at the Site is 

based on validated data obtaii?-ed from the sampling events described in Section 2.0. For the 

purpose of understanding the general horizontal and vertical extent of contamination, 

laboratory analytical data from all sampling locations are presented together. These samples 

include subsurface soil from soil borings ·and test pits, surface water, sediment, and 

groundwater. These samples were analyzed for a full range of TCL organics, TAL 

inorganics (including cyanide) and radionuclides (234U, 238U, 228Th, 230Th, 232Th, 226Ra and 

228Ra). Selected soil samples were also analyzed for TCLP Parameters and physical 

properties (grain size, moisture content, bulk density and Atterberg limits). The complete 

analytical results are summarized for each of the major analytical groups (e.g., volatiles, 

semi-volatiles, pesticide/PCBs, inorganics, radionuclides) in Attachment I. 

Laboratory analytical methodologies and data validation procedures were selected to 

meet thedata quality objectives identified in the Draft Final Work Plan and the variance to 

the Li Tungsten Quality Assurance Project Plan (QAPjP) (Malcolm Pimie, 1996b ). The 

laboratory statement of work and analytical methodologies were developed to be consistent 

with the latest CLP methodology (ILM04.0 and OLM03.2 for TALITCL analyses) or 

USEPA approved analytical methods for non-RAS chemical and radiological parameters and 

to meet data quality objectives. A list of analytical parameters and methodologies are 

presented in Table 4-1. 

All data were validated by USEP A Region II certified data validators according to 

USEP A validation guidelines. Validation procedures for the radiological data were contained 

in the FSP which was submitted to and approved by the USEP A. 

4.1.2 Comparison to ARARs and TBCs 

The various media (soil, groundwater, surface water and sediment) were compared to 

ARARs and TBCs for volatiles, semi-volatiles, pesticidetPCBs, inorganics and radionuclides. 
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Non-Aqueous 

TABLE 4-1 
ANALYTICAL PARAMETERS AND METHODOLOGIES 

CAPTAIN'S COVE ADJUNCT 

CLP (1) 
TCL Semi-Volatiles CLP (1) 
TCL Pesticide/PCBs CLP (1) 
TAL Metals CLP (2) 
Cyanide CLP (2) 
Total Dissolved Solids USEPA 160.2 (3) 
Radionuclides HASL-300 (4) 

TCL Volatiles CLP (1) 
TCL Semi-Volatiles CLP (I) 

TCL Pesticide/PCBs CLP (1) 
TAL Metals CLP (2) 
Cyanide CLP (2) 
Total Organic Carbon (TOC) USEPA II (5) 

pH USEPA 9045A (6) 

Ignitability USEPA 1010 (6) 

Corrosivity USEPA 9045A (6) 

Reactivity USEPA 9010/9030 (6) 
Hydraulic Conductivity ASTM D 5084-90 (7) 
Atterberg Limits ASTM D 4318-84 (7) 
Moisture Content ASTM D 2216-80 (7) 
Bulk Density: 

Maximum Index ASTM D 4253-91 (7) 
Minimum Index ASTM D 4254-91 (7) 

Grain Size ASTM D 422-63 (7) 

Radionuclides HASL-300 (8) 
TCLP USEPA 1311 

(I) US EPA Contract Laboratory Statement of Work tor Organic Analysis, Multi-Media, Multi-Concentration, OLM03.2. 

(2) US EPA Contra~1 Laboratory Statement of Work for Inorganic Analysis, Multi-Media, Multi-Concentration, ILM04.0. 

(3) All conventional extraction and analytical method~ are taken from "Methods for Chemical Analysis of Water and Wastes", 

March 1983 rev., USEPA 600/4-79-020 

( 4) Radionuclides will be analyzed according to the methods described in the Environmental Measurements Laboratory (EML) Procedures Manual 

U.S. Department of Energy, 27th Edition, Volume I, February 1992 or EPA 600 4-80-032, Prescribed Procedures tor Measurement of 

Radioactivity in Drinking Water, August 1990. 

(5) "Determination of Total Organic Carbon in Sediment", July 27, 1988, by L. Kahn of the USEPA 

(G) All conventional extraction and analytical methods are taken from "Test Methods tor Evaluating Solid Waste", SW-846. 

(7) Method taken from the American Society for Testing and Materials, Standards Section for Construction, Volume 4.08, 1992. 

(8) Radionuclides will be analyzed according to the methods described in the Environmental Measurements Laboratory (EML) Procedures Manual 

U.S. Department of Energy, 27th Edition, Volume I, February 1992 or equivalent. 
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The ARARs and TBCs included USEPA Generic Soil Screening Levels (SSLs) and 

Maximum Contaminant Levels (MCLs), NYSDEC standards and site-specific background 

concentrations. 

The New York State standards for soils were derived based upon the NYSDEC 

Technical Administrative Guidance Memorandum (TAGM) HWR-94-4046 Determination of 

Soil Cleanup Objectives and Cleanup Levels (NYSDEC, 1994) and TAGM 4003 Cleanup 

Guideline for Soils Contaminated with Radioactive Materials. TAGMs 4046 and 4003 are 

guidance do~uments, therefore, T AGM values are treated as TBCs. 

The New York State standards for groundwater are based on the New York Codes, 

Rules and Regulations (NYCRR) Title 6, Chapter X, Parts 700-705. The USEPA MCLs are 

based on the Federal Safe Drinking Water Act (40 CFR Part 141). Surface water 

contaminant concentrations were compared and screened against NYSDEC Surface Water 

Standards provided in Title 6, Chapter X, Parts 700-705. Sediment contaminant 

concentrations were compared and screened against TAGM guidance values . 

4.1.3 Determination of Background 

. Background concentrations for inorganics were derived from seven samples collected 

at four sample locations at the Li Tungsten Superfund Site (MP-11D/11DB on Parcel C' and 

MP-5/5B, SB-13/13B and TP-6 on the northern portion of Parcel B). These samples were 

chosen because the sample locations were in areas that are removed from known sources of 

contamination and believed to be relatively undisturbed. 

Background concentration of radionuclides were determined from the same four Li 

Tungsten sample locations, six area-wide sampling locations and two site-specific samples 

(SB-7 and SB-9). The average background concentrations were compared to the site-specific 

· radiological data. Groundwater background concentrations were derived from the average 

concentration in three wells at the Li Tungsten site (MP-5, MP-MD and Komica-1) and one 

upgradient monitoring well (CDM-3) located north ofthe two retention ponds . 
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4.2 SUBSURFACE SOILS 

4.2.1 Volatile Organic Compounds (VOCs) 

VOCs were detected in relatively few soil samples from Area A and G. VOCs were 

primarily detected on the northeast edge of Area A (TP-2, SB-12 and SB-21) in soil from 0 to 

6 feet. 

Acetone was detected in four soil samples. The TAGM guidance value for acetone 

(20 ug/Kg) was exceeded in two Area A samples (140 E ug/Kg in TP-2 and 390 ug/Kg in 

SB-12). 2-Butanone was detected in six soil samples and exceeded its TAGM guidance 

value of 30 ug/Kg in two soil samples (50 ug/Kg in TP-2 and 89 E ug/Kg in SB-12). Carbon 

disulfide was detected in two soil samples, but did not exceed its TAGM guidance value. 

Total xylenes were detected in one soil sample (18 ug/Kg in TP-6). Chlorobenzene was 

detected in two soil samples (42E ug/Kg in SB-21 and 42,000 ug/Kg in SB-21). The TAGM 

guidance value for chlorobenezene is 170 ug/Kg. Tetrachloroethene was detected in one 

sample from the monitoring well boring MW-8 at 4 Jug/Kg but did not exceed its TAGM 

guidance value of 140 ug/Kg. 

4.2.2 Semi-Volatile Organic Compounds (SVOCs) 

Soil background samples collected from the Li Tungsten site (MP-11D, MP-5B, SB-

13 and TP-6) indicated no detectable ·levels of any semi-volatile organic compounds 

(SVOCs). 

Seven SVOCs were detected in subsurface soils at concentrations that exceeded the 

T AGM or USEPA SSL guidance values. The seven SVOC compounds were 

benzo(b)fluoranthene, benzo(a)pyrene, benzo(a)anthracene, chrysene, 2-4 dimethylphenol, 

naphthalene and carbozole. SVOC contaminants which exceeded the TAGM or USEPA SSL 

guidance values were detected in five soil borings/test pits in Area A (TP-4, SB-12, SB-17, 

SB-20 and SB-27), three soil boring samples in Area G (SB-8, SB-22 and SB-23), two 

monitoring well borings (MW-8 and MW-7 in Areas A and G, respectively), and one site

wide boring (SB-7). 

• 

• 

Benzo(b )fluoranthene was detected in 13 samples and exceeded the USEP A SSL • 

guidance value (200 ug/Kg) in eight samples and the TAGM guidance value (1,100 ug/Kg) in 
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one sample (SB-4, 1,200 ug/Kg). The two highest concentrations (1 ,200 and 1,100 ug/Kg) 

were in SB-4 (Area G) from two to six feet. The concentration of benzo(b)fluoranthene 

exceeding the USEP A SSL or the T AGM guidance value was detected at six locations in 

Area A (TP-4, SB-12, SB-17, SB-20, SB-27 and MW-8) and four locations in Area G (SB-8, 

SB-22, SB-23 and MW-7). 

Benzo(a)pyrene was detected in 11 samples and exceeded the USEPA SSL guidance 

value (400 ug/Kg) in three samples and the TAGM guidance value (61 ug/Kg) in all but one 

sample (SB-27). Benzo(a)pyrene was detected in the same soil samples as 

benzo(b )fluoranthene except at SB-20 and TP-4. 

Benzo(a)anthracene was detected in 12 samples and exceeded the USEPA SSL 

guidance value (80 ug/Kg) in 10 samples and the T AGM guidance value (224 ug/Kg) in six 

samples. Benzo(a)anthracerie was detected in the same soil samples as benzo(a)pyrene. 

Chrysene was detected in 11 samples and exceeded the TAGM guidance value ( 400 

ug/Kg) in SB-4 (750 and 990 ug/Kg), MW-8 (590 ug/Kg), SB-18 (1,900 ug/kg) and SB-22 

(3,100 ug/Kg). None of the samples exceeded the USEPA SSL guidance value of 8,000 

ug/Kg. 

2-4 Dimethylphenol was detected at one location (SB-04, 120 J ug/Kg). The 

concentration exceeded the T AGM guidance value (1 00 ug/Kg) but was less than the USEP A 

SSL of 400 ug/Kg. 

Naphthalene was detected in three samples (two samples from SB-4 and one sample 

from SB-22) and exceeded the US EPA SSL ( 4,000 ug/Kg) in one sample (SB-4, 6,100 

ug/Kg). 

Carbazole was detected in four samples (two at SB-4, SB-22 and MW-8). Sample 

concentrations ranged from 88 J to 2,700 ug/Kg and exceeded the USEPA SSL (30 ug/Kg) in 

all samples. 

Other SVOCs were detected in the subsurface soils, but at concentrations that were 

less than their respective regulatory screening levels including: 2-Methylnaphthalene - four 

samples less than the T AGM guidance value (36,400 ug/Kg); acenaphthene - four samples 

less than the USEPA SSL guidance value (29,000 ug/Kg); acenaphthylene- one sample less 

than the TAGM guidance value (41,000 ug/Kg); dibenzofuran - four samples less than the 

TAGM guidance value (6,200 ug/Kg); pyrene - 16 samples less than the TAGM guidance 
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value (50,000 ug/Kg); di-n-butylphthalate - three samples less than the TAGM guidance 

value (8,100 ug/Kg); fluoranthene- 14 samples less than the TAGM guidance value (50,000 

ug/Kg); N-nitrosodiphenylamine - one sample less than the USEPA SSL (28,000 ug/Kg); 

phenanthrene- 12 samples less than the TAGM guidance (50,000 ug/Kg); anthracene- four 

samples less than the TAGM guidance value (50,000 ugfiSg); indeno(1,2,3-cd)pyrene- seven 

samples less than the USEPA SSL (700 ug/Kg); and benzo(g,h,i)perylene - eight samples less 

than the TAGM guidance value (50,000 ug/Kg). 

4.2.3 Pesticide/PCBs 

Soil background samples collected from Li Tungsten (MP-11D, MP-5B, SB-13 and 

TP-6) indicated no detectable concentration of any pesticide or PCB compound. The 

pesticide/PCBs detected in the subsurface which exceeded the TAGM guidance or the 

USEPA SSL values included total PCBs (the summation of Aroclor-1016, 1221, 1232, 1242, 

1248, 1254, and 1260), heptachlor epoxide and dieldrin. 

Pesticides 

Heptachlor epoxide was detected in five samples (three samples near the eastern end 

of Area A and two samples in Area G (SB-22 and MW -7). Two of the five samples from 

Area A slightly exceeded the TAGM guidance value (20 ug/Kg); TP-2, 34E ug/Kg and SB-2, 

28 EN ug/Kg, but SB-21 was less than the USEPA SSL (30 ug/Kg). 

Dieldrin was detected in two samples from the eastern end of Area A (SB-20, 4.9 EN 

ug/Kg and SB-21, 13 EN ug/Kg and one sample from Area G (SB-23, 12EN ug/Kg). All 

three samples were less than the TAGM guidance value ( 44 ug/Kg), but above the USEP A 

SSL (.2 ug/Kg). 

Other pesticides detected at concentrations which were less than their . respective 

TAGM guidance and USEPA SSL value included: 4,4'-DDE, 4,4'-DDD, 4,4'-DDT, alpha

. chlordane, gamma-chlordan, endrin aldehyde, endrin ketone, endosulfan I, delta-GHC, beta

; BHC, and heptachlor. 
' 
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PCBs 

Total PCBs exceeded the TAGM guidance value (1 ,000 ug/Kg) in two samples (TP-

6, 12,000 ug/Kg and SB-21, 5,500 ug/Kg). TP-6 is located near the bulkhead in Area G and 

SB-21· is located on the east edge of Area A near the unpaved road. The entire concentration 

from both samples consisted of one congener: Aroclor-1248. 

4.2.4 Inorganics 

The concentration of inorganics in the subsurface soils were compared to average 

site-specific background from the Li Tungsten Site and/or regulatory levels (e.g., USEPA 

SSLs or TAGM guidance values). Site-specific background concentrations for inorganics 

were obtained by averaging the concentration in the following samples at the Li Tungsten 

Site (MP-11D, MP-11DB, MP-5, MP-5B, SB-13, SB-13B and TP-6). The average site

specific background concentration-for each TAL metal is presented in Table 4-2. 

Some inorganics in the soils may represent accessory metals in tungsten ore. The 

accessory metals include: antimony, arsenic, barium, copper, cobalt, chromium, lead, 

manganese, mercury, nickel, thorium, uranium, vanadium and zinc. In addition, laboratory 

analysis of three ore residue samples from the Dickson Warehouse confirm that high 

concentration of accessory metals are present in the ore residues. 

Aluminum slightly exceeded the average site-specific background concentration of 

9,676 mg/Kg in three samples (TP-2, 13,300 mg/Kg; TP-3, 10,300 mg/Kg, and TP-4, 13,700 

mg/Kg. 

Antimony is one accessory metal commonly found in tungsten ore. Antimony was 

detected in only one of the seven site-specific background samples at a concentration of 1.6 

mg/Kg (TP-6); the USEPA SSL for antimony is 0.3 mg/Kg. The measured concentration of 

antimony exceeded the site-specific background concentration (0.3 mg/Kg) and the USEPA 

SSL (0.3 mg/Kg) in 21 samples. High concentrations of antimony were detected in Area A 

borings and test pits (TP-1, 1,030 mg/Kg; TP-3, 234 mg/Kg; SB-16, 208 mg/Kg, SB-17, 731 

mg/Kg) and Area G (TP-6, 55.5E mg/Kg; and SB-24, 201 mg/Kg) corresponding to areas 

and depths which exhibited elevated radiological contamination. Comparably, antimony was 

detected in low concentrations in site-specific site-wide borings (SB-7, 2.3 J mg/Kg). 
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Table4-2 

• Table 4-2. 
DETERMINATION OF SITE-SPECIFIC BACKGROUNG CONCENTRATION OF INORGANICS 

L1 TUNGSTEN SITE 
GLEN COVE, NY 

c-~~~l"lfUeNf ------- _I -s~=1( \ ~e-1_~~ /_ ~~~-~ -+=n,l_P~~~--[-- ~~-~1_Q. ~~:~-~-o~\-- !~-:~--- ~_it~-~~~~~i~~y_~E~~~ 
___________________________ i~g/Kg) _! J'!'JI~~l_ _t~g/Kg) j_'!'g/~~L _ (m~~!!L _(mg/KgL _(mg/Kg) __________ (mg/Kg) _______ _ 

A.-lurr1irlium- ----------- ----11-.5o-o ------ 6:a~9o ----1-5,4oo ---3.-76_0 _______ 3:-93-o ---5:-55-o -_ -2-o-.?oo ------- 9,676 ----

~~-_!!_m---~~_i~ -_ -_ ~~--~~-:-~---- ~~~-~~~f\J£:) -- - -~~~~ _- ---No -~--=----__ -f\J-_£:)_ -~-~ - ----~ --~-=---___ -!'J-0 -=~--_-!:§J ~---- ---~ ~--.2-~-~-----~--~=:=-=~ 
Arsenic R 2.4 E 14.9 6.5 4.4 4.5 5.1 E 6.3 
-~-~------- ··- --· - .. ------------ - ------------- .. ·-- ----· -------------- ·-· ... --··· ··- ------- -- ----------- ----------------- - ·----------. - -------·--·· ----.. --
Barium 58 87.4 62.8 32.8 J 11.5 J 18.2 J 72.6 49 
1-------------------- -------:----=--:--:- -----·-----:--:- ---------- -----· - --------------- -------f--~---f-------------------------------
Beryllium 0.71 J 1.1 NO NO NO 0.75 J 0.84 J 0.5 ---=-_-=:-----, _______________________ ----------------------------------- --- --------------!------------- ------------------------

Cadmium NO NO NO NO NO NO NO _ NO 
Calcium 555 J 2,120 1,180 681 J 91.1 J 66.1 J 884 J 796 
~--------·- ------------------ ------------~-- -- . - .. --------- -----·- -- ---~- ---------- -----· -· ...... -·-- -- ···--------------- --------~--- ---------------------------------
Chromium 20.8 
------ -- ---·· -------- ----- ·-·- ·--··---

Cobalt 8.4 J 
Copper 10.1 E 
---~· -····· ··- --··-· --·-·····- -·- ·-- .. --,•·---·--- . 

Iron 15,500 
-----···· -·· - ·--· .. - ··- --·--·-··--·-·-------- -·-· ··- ..... ----· 

Lead 16.1 
Magnesiu~ 

~~~-~~~E:l~~ 
Mercury 
-~------

Nickel 
Potassium 
Selenium 
Silver 
Sodium 
-----·----· --
Thallium 
Vanadium 
Zinc 

2,200 
626i 

·--· :- :~ _ ___ __ _ __ ~2~-J I 
-- ---- ~;:;~~/ 

NDj 
--r 

ND
1 

49.9 Ji 
.. ____________ H~t 

27.71 - - - - I 
42.7 Ef 

23 21.9 7.7 6.5 E 14 34.4 18.3 
15.9 2.6 J 2.2 J 1.6 J 11.6 7.1 7.6 J 

9.6 E 
12,100 

----------- ·---· ---------- -- ... ----·-·-- -- --
26.9 E 7.5 E 4.1 J 38.6 15.1 E 15.9 

-~----·-- -·- --··------· --- --- -----~----- ----------- -··- --·--··- ·- ·-----··-····-- ·------
36,700 25,400 7,040 12,700 32,000 20,206 

- --·····--··--·- --·-- ·-·--- ·-·- ------- . ····- ---- --------------------------- --·- - ~------- -·------·--·-
5.1 E 1 103 3.9 15.3 E 11.1 E 9.8 23 

2~2~7~1··· ~2~ 1;JUI··· {in \~1~ ~ f7;1~ .... 
ND

1 
0.11 NO NO 

2,122 
--------··- -·--·--- ··---------

664 
0.03 NO NO -lra~,--~F~- -- ~--~ .-1~~--j ·-·-- ----~-- -

4.1 J 6.5 J 
-----------··-

422 J 919 J 

1.9 ~~ __ ?·!/ NO 
NDi 0.6 Jj NO 

R R 
NO 0.34 J 

62.2 J I a4.5 J 73.5 J NO NO 
-1:1Ji NO NO NO NO 
. "1"5.91' -- ----·· -··- ·- -·-·-------·-

4.7 J 20.6 
------ ---,--

15.3 46.3 
62.5E/ 81.2 1"3.9 El 34-E 

-· ·--·------ - --·· ·- . --·-----
15.9 

19.8 
2,790 
----1 
1.~~1 

-- _J 

91.3 J 
NO 

0.45 
57 E 

12.7 
-·· ·- -------- -·-·--·-·--··-·-

1 ,414 
0.9 
0.1 
51.6 
------- ---·· 

0.2 
18.7 
44 
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Arsenic is another accessory metal commonly found in tungsten ore. The 

concentration of arsenic in the Li Tungsten site-specific background samples averaged 6.3 

mg/Kg; the TAGM guidance value is 7.5 mg/Kg. In general, soil samples outside Areas A 

and G were significantly lower in concentration than soil samples collected within Areas A 

and G. For example, concentrations detected in borings SB-7 and SB-8 were 10.8 mg/Kg 

and 6.6 mg/Kg, respectively. Overall, arsenic was detected in 28 soil samples. The 

concentration of arsenic exceeded the site-specific background concentration in 24 samples 

and exceeded the T AGM guidance value in 23 samples. The highest concentration of arsenic 

was detected in Area A (TP-1, 2, 760 mg/Kg). 

Barium, another accessory metal in tungsten ore, was detected in 25 soil samples at 

concentrations ranging from 6.5 mg/Kg to 855 mg/Kg. The concentration of barium 

exceeded the average site-specific background concentration of 49 mg/Kg in 25 samples, 

exceeded the USEP A SSL (82 mg/Kg) in 21 samples and exceeded the T AGM guidance 

value (300 mg/Kg) in eight samples. 

Beryllium was detected in 24 samples at concentrations ranging from 0.08 mg/Kg to 

5.4 mg/Kg. The concentration of beryllium exceeded the average site-specific background 

concentration of 0.5 mg/Kg in 11 samples and exceeded the T AGM guidance value (3 

mg/Kg) in two test pit samples from Areas A and G (TP-4, 4.3 mg/Kg and TP-6, 5.4 mg/Kg) .. 

The highest concentration of beryllium was detected in a soil sample from 5 to 6 feet in TP-6 

in Area G, near the existing bulkhead. 

Cadmium was detected in 19 samples above the TAGM guidance value of 1 mg/Kg. 

Cadmium was not detected in any of the Li Tungsten site-specific background samples and 

was at low concentrations in site-wide borings (SB-7, 1.11 mg/Kg and SB-9, 0.13 J mg/Kg). 

The highest concentrations were detected in Area A soil samples (i.e, TP-1, 17 4 mg/Kg; TP-

3, 139 mg/Kg, 

Calcium was detected in all soil samples and exceeded the site-specific background 

concentration of 796 mg/Kg in all samples (the TAGM guidance value for calcium is 

equivalent to the site background). 

Chromium is a common accessory metal in tungsten ore and was detected in all 

samples. The concentration of chromium ranged from 5.7E mg/Kg (SB-16) to 244 mg/Kg 

(SB-24). The concentration of chromium exceeded the average site-specific background 
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concentration of 18.3 mg/Kg in 14 samples; the T AGM guidance value ( 10 mg/Kg) was 

exceeded in 22 samples. The distribution of chromium shows a similar pattern to other 

accessory metals. The highest concentrations were found in Area A and Area G soils 

corresponding to elevated levels of radiological activity. 

Cobalt, another common accessory metal in tungsten ore, was detected in all samples 

at concentrations ranging from 2.11 (SB-16 and SB-9) to 379 E mg/Kg (TP-4). The 

measured concentration of cobalt exceeded the average site-specific background 

concentration of 7 mg/Kg in 19 samples and exceeded the T AGM value (30 mg/Kg) in 10 

samples. The highest concentrations of cobalt were detected in the test pits in Area A (TP-1, 

331 mg/Kg; TP-2, 100 mg/Kg, TP-3, 228 mg/Kg, and TP-4, 379E mg/Kg). Other high 

concentrations were detected in soil borings from Area G (SB-23-4-6, 103 mg/Kg; SB-24, 

172 mg/kg; and SB-26, 93.5 mg/kg). 

Copper, a common accessory metal in tungsten ore, was detected in all samples and 

ranged in concentration from 11.5 E mg/Kg (SB-9) to 11,300 mg/Kg (TP-1) in Area A. The 

concentration of copper exceeded the average site-specific background concentration of 15.9 

• 

mg/Kg in 26 samples and exceeded the T AGM value (25 mg/Kg) in 22 samples. • 

Iron, which is not an accessory metal in tungsten ore, was detected in all samples. 

Iron concentration ranged from 4,230 mg/Kg (SB-9) to 200,000 mg/Kg (TP-1 ). The 

concentration of iron exceeded the average site-specific background concentration of 20,206 

mg!Kg in 13 samples; all samples exceeded the T AGM value (2,000 mg/Kg). 

Lead, another common accessory metal in tungsten ore, was detected at levels which 

exceeded the site-specific background concentration of 23 mg/Kg in 25 samples. The highest 

concentration of lead detected in TP-1 (29,500 mg/Kg). The TAGM guidance value for lead 

is equivalent to site background. Urban background levels for lead typically range from 200-

500 mg/Kg. 

Magnesium was detected in all samples and exceeded the average site-specific 

background concentration of 2,172 mg/Kg in 10 samples. The highest magnesmm 

concentration was detected in TP-4 (39,100 mg/Kg), located in Area A. 

Manganese, another common accessory metal in tungsten ore, was detected in all 

samples at concentrations ranging from 70.2 mg/Kg in the site-wide soil boring (SB-9) to • 

215,000 mg/Kg. The concentration of manganese exceeded the site-specific background 
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concentration (664 mg/Kg) in 12 samples. The TAGM guidance value for manganese is 

equivalent to site background. Significantly higher concentrations of manganese was 

detected in Area G soil borings (SB-23, 63,700 mg/Kg; SB-24, 215,000 mg/kg; and SB-26, 

51,700 mg/Kg as compared to Area A soil borings. 

Mercury was detected in 26 samples and ranged in concentration from non-detect to 

4.1 mg/Kg (TP-6). Mercury exceeded the average site-specific background concentration of 

0.03 nig/Kg in 25 samples. In addition, the concentration of mercury exceeded the T AGM 

value (0.1 mg/Kg) in 18 samples. 

Nickel was detected in all samples and ranged in concentration from 2.2 1 (SB-16) to 

145 mg/Kg (TP-1). Nickel exceeded the average site-specific background concentration of 

12.7 mg/Kg in 22 samples. The TAGM value (13 mg/Kg) is virtually the same as the site

specific background level. 

Potassium was detected m all samples and exceeded the average site-specific 

background concentration of 1,414 mg/Kg in only two samples: SB-17 (1 ,430 mg/kg) and 

TP-2 (2,500 mg/Kg) . 

Selenium was detected in 22 samples and exceeded the average site-specific 

background concentration and the TAGM value (2 mg/Kg) in 14 samples. The highest 

concentrations of selenium corresponded to Area A test pits and soil borings SB-23, SB-24 

and SB-26 in Area G. 

Silver was detected m 26 samples and exceeded the site-specific background 

concentration of 0.1 mg/Kg in . all samples. The TAGM value is equivalent to site 

. background. The highest concentration of silver was detected in TP-1 at 245 mg/Kg. 

Sodium exceeded the average site-specific background concentration of 51.6 mg/Kg 

in ·25 samples. The highest detected sodium. concentration was in TP-1 (9,990 mg/Kg). 

Thallium was detected in only 2 samples (SB-21, 2.6 1 mglkg and SB-4, 3.9 mg/Kg) and 

exceeded or equaled the average site-specific background concentration of0.2 mg/Kg in each 

sample. Vanadium was detected in 27 samples. Vanadium exceeded the average site

specific background concentration of 18.7 mg/Kg in 17 samples. Zinc, detected in all soil 

samples, exceeded the average site-specific background concentration of 44 mg/Kg in 24 

samples. Cyanide was detected in one sample from Area A (TP-1, 0.79 mg/Kg). 
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. 4.2.5 Radionuclides 

The concentration of radionuclides in test pit, soil boring and sediment samples were 

compared to combined average site-specific background radionuclide concentrations which 

included samples from Li Tungsten and Captain's Cove (SB-7 and SB-9). The average site

specific background concentration for all radionuclides was approximately 1 pCi/g. As 

established in OSWER Directive No. 9200.4-25, a clean-up goal of 5 pCi/g plus background 

for the sum of Ra and Ra as well as the sum of Th and Th is relevant and appropriate for soil 

at the Site. The analytical results revealed that Areas A and G contained residues which 

originated at the Li Tungsten site. Areas A and G are located on the northwest and northeast 

portions of the Site, respectively. Their approximate surface areas are shown on Figure 4-1. 

A summary of the analytical results are presented in Attachment G. 

Area A 

Elevated concentrations (greater than 5 pCi/g) of thorium and uranium series 

radionuclides were found in all five test pits (TP-1, TP-2, TP-3, TP-4 and TP-7) and seven of 

the 15 soil/monitoring well borings (SB-5, SH-12, SB-20, SB-21, SB-25, SB-27 and MW-8). ·• 

The remaining· soil borings reflected radionuclide concentrations that ranged from 

background to less than 2.5 times background. 

Maximum concentration of radionculides in test pit samples were found from 2 to 6 

feet below grade level (bgl) in TP-3. Uranium series concentrations ranged from 191 to 494 

pCi/g; thorium series concentrations ranged from 56 to 113 pCi/g. Other test pits had 

elevated radioimclide concentrations from 2 to 6 feet, with concentrations which ranged from 

background to 25 pCi/g. 

Elevated concentrati,ons of radionuclides were also found in soil boring samples. 

Maximum concentrations of 211 to 273 pCi/g uranium series and 70 to 126 pCi/g thorium 

series were measured at a depth of 6 to 7 feet bgl in SB-13. Several soil borings exhibited 

contamination at similar depths throughout Area A .. 

AreaG. 

Concentrations of thorium and uranium series radionuclides gr:eater than 5 pCi/g were ,. 

found in both test pits (TP-5 and TP-6) and five of the eight soil/monitoring well borings 
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(SB-8, SB-22, SB-23, SB-24 and SB-26). The remaining three soil borings reflected 

radionuclide concentrations that ranged from background to less than 2.5 times background. 

In samples collected from the test pits, the highest concentration of 226Ra and 228Ra 

was found from 4 to 6 feet bgl in TP-6 and ranged from 13 to 28 pCi/g and 4 to 6 pCi/g, 

respectively. Slightly elevated concentrations of other uranium and thorium series 

radionuclides were also found at similar depths in TP-5. In the soil borings, the highest 

concentration of 226Ra and 228Ra was found from 6 to 8 feet bgl in SB-8 and measured 169 

pCi/g and 49 pCi/g, respectively. Elevated concentrations of other uranium and thorium 

series radionuclides were also . found at similar depths in other soil borings. The 

concentration of 234U (1,041 pCi/g) measured in SB-23 was substantially elevated. 

4.3 GROUNDWATER 

One round (May-June 1998) of groundwater samples were collected from each of the 

11 monitoring wells (9 existing and 2 new). The results of the groundwater sampling are 

presented in Attachment G. In the discussion below, the analytical results are compared to 

the USEPA Maximum Contaminant Levels (MCLs) and the NYSDEC groundwater 

standards (NYSDEC standard), whichever is the more stringent. In cases where there is no 

NYSDEC standard for a specific volatile organic compound, a Principal Organic 

Contaminant (POC) standard of 5 J..l.g/L is applied (New York State Codes, Rules and 

Regulations Title 6, Chapter X Parts 700-705). 

4.3.1 Volatile Organic Compounds 

VOCs (petroleum compounds and chlorinated volatile hydrocarbons) were primarily 

detected in samples from CDM-2 and MW-3 located geographically outside Areas A and G. 

CDM-2 is hydraulically upgradient of Area G; MW-3 is hydraulically downgradient of the 

existing retention ponds in the middle section of the site. Chlorobenzene and 1-2-

dichloroethane were the only other VOCs to be detected in other samples outside of Areas A 

and G . 

..; 
G:\3020005\I'FSREPT\SECT4.DOC 4-11 

. ~· .·· 



Petroleum Compounds 

Benzene was detected in two samples and exceeded the NYSDEC standard {0.7 11g/L) 

in two samples (MW-3, 8.4 1 ~-tg!L and CDM-2, 131 11giL). Toluene was detected in MW-3 

only (88 ~-tg/L), but did not exceed the MCL for toluene (1,000 ~-tg!L). Xylenes (tot<:~l) were 

also detected in MW-3 (2.51 ~-tg!L) but was less than the MCL for xylenes (10,000 11g/L) and 

the NYSDEC POC of 5 ~-tg!L. 

Chlorinated Volatile Hydrocarbons 

Chlorinated volatile hydrocarbons and their associated degradation products 

(chlorobenzene, vinyl chloride, 1;2-dichloroethene, and 1,2-dichloroethane) were detected in 

samples from 7 of the 11 monitoring wells (MW-1, MW-2, MW-3, MW5, CDM-2, CDM-3 

and CDM-4). Chlorobenzene was detected in five of the 11 monitoring wells at 

concentrations ranging from 2.6 ~-tg!L (MW-1) to 500 ~-tg!L (CDM-3) and exceeded the 

NYSDEC POC of 5 11g/L in two samples (MW-5, 6.21 ~-tg!L and CDM-3, 500 ~-tg!L). Vinyl 

chloride was detected in two samples at concentrations of 2.6 ~-tg!L (MW-3) and 190 ~-tg!L 

(CDM-2). The MCL and NYSDEC standard for vinyl chloride of 2 ~-tg!L was exceeded in 

both samples. 1,2-dichloroethene was detected in the same wells (MW-3, 2.2 1 11g!L and 

CDM-2, 218 11g/L) and exceeded the MCL for 1,2-DCE (70 ~-tg!L) in one sample. 1,2-

dichloroethane was also detected in CDM-4 (4.2 11g/L) below the MCL for 1,2-

dichloroethane (5 ~-tg!L). 

Methylene chloride and chloroform was detected in one sample at concentration of 

261 ~-tg!L and 610 ~-tg!L, respectively. Although the concentrations exceeded the NYSDEC 

POC standards of 5 11g/L and 7 ~-tg!L, methylene chloride and chloroform may be a common 

laboratory contaminant and may not represent a site-specific contaminant at these low 

concentrations. 

4.3.2 Semi-Volatile Organic Compounds 

Several semi-volatile organic compounds (SVOCs) were detected in from three 

monitoring wells (MW-3, CDM-1 and CDM-2). CDM-1 and CDM-2 are hydraulically , 

upgradient of Area G and MW -3 is located in the middle of the Site. The primary SVOCs 

detected included phenols, polynuclear aromatic hydrocarbons (PAHs) and phthalates. Many 
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of the SVOCs do not have MCLs or NYSDEC standards. Of the SVOCs detected, only 1,4-

dichlorobenzene (75 f-lg/L) and I ,2-dichlorobenzene (60 f-lg/L) have MCLs; phenol (I f-lg/L), 

and bis (2-ethylhexylphthalate (50 f-lg/L) have NYSDEC standards. Phenol was detected in 

one sample at concentration of2.1 J f-lg/L (CDM-1), slightly above the MCL. 2-Choroopenol 

was detected in CDM-1 and CDM-2 (2.1 J and 1.5 · J f-lg/L). I,2,-dichlorobenzene, 1,3-

dichlorbenzene, and 1 ,4-dichlorobenzene were detected once ( 19 f-lg/L, I 0 f-lg/L, and 3 7 

!J.g!L, respectively) in CDM-2 near the east upgradient edge of the existing eastern retention 

pond. These compounds were present at concentrations less than their MCLs for I ,2-

dichlorobenzene and 1 ,4-dichlorobenzene. In addition, 1 ,2,4-trichlorobenzene was detected 

in two samples from CDM-1 and CDM-2 (2.5 J f-lg/L and 3I f-lg/L). Concentrations of 4-

methylphenol, naphthalene, 2-methylnaphthalene, acenaphthene, and diethylphthalate were 

detected only once in MW-3 at concentrations of 2.2 J f-lg/L, 5.5 J f-lg/L, 1.7 J f-lg/L, 1.3 J 

f-lg/L, and 1.2 J f-lg/L, respectively. Only naphthalene slightly exceeded 5 f-lg/L. Bis (2-

chloroethyl)ether was detected in CDM-1 (3.7 J !J.giL). Bis(2-ethylhexyl)phthalate was also 

detected once in CDM-2 at a concentration of 2.8 J f-lg/L, which is less than the NYSDEC 

standard (50 f-lg/L). 

4.3.3 Pesticides/PCBs 

One pesticide, endosulfan sulfate, was detected in one sample (CDM-4) at a 

concentration ·of 0.17 f-lg/L. There is no available MCL or NYSDEC standard for endosulfan 

sulfate. Polychlorinated biphenyls (PCBs) were not detected in any of the samples. 

4.3.4 Inorganics 

All groundwater samples were filtered in the field. Both the filtered and unfiltered 

samples were analyzed for inorganics. However, many of the samples retained high turbidity 

levels. Both the filtered and unfiltered results are presented in the summary tables in 

Attachment G. Filtered samples were taken from the following 11 wells: MW-1, MW-2, 

MW-3, MW-5, MW-6, MW-7, MW-8, CDM-1, CDM-2, CDM-3, and CDM-4. 

In general, differences between the dissolved and undissolved fractions for many 

.: inorganics were observed. Some samples showed a significant differences between the 

dissolved and undissolved fractions while other samples exhibited a minor differences. In 
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addition, high iron and manganese concentrations were also observed in select samples. 

Higher percentage differences between the undissolved and dissolved phases may indicate • 

the potential for transport of some inorganics as colloid particles onto iron and manganese 

particles. Conversely, smaller pecentage differences between the undissolved and dissolved 

phases may be indicative of true aquifer conditions. 

Since filtered groundwater may be more representative of the dissolved phase, results 

of filtered samples are compared to maximum contaminant levels listed by two government 

agencies, NYSbEC 10 NYC RR: Public Water Systems arid the USEPA Drinking Water 

Regulations and Health Advisories (October 1996). Differences between the undissolved and 

dissolved phases are also stated for some inorganic constitutents. 

Overall, many of the inorganics were detected frequently, although only a few 

exceeded agency listed contamination levels. A Site-wide distribution pattern repeated itself· 

for certain inorganics (i.e., iron and manganese). These inorganics were detected in all 

filtered samples. Five additional inorganics were detected in concentrations above agency 

standards in some wells: arsenic, antimony, aluminum, selenium, thallium. 

Arsenic was detected in seven of the ten wells at concentrations ranging from 2.3 J • 

Jlg/L (MW-2) to 10200 JlgiL (MW-8). Five of these wells exceeded the NYSDEC and EPA 

MCL standard of 50 Jlg/L. Arsenic was detected downgradient of Area G at well MW -7 ( 195 

JlgiL). In addition, all five wells surrounding Area A contained arsenic, but only four of the 

wells had concentrations exceeding the NYSDEC/EPA standard (MW-1, 648 Jlg/L; MW-5, 

106 Jlg/L; MW-6, 115 Jlg/L; and MW-8, 10,200 Jlg/L). The highest concentration of arsenic 

(10,200 Jlg/L) was at well MW-8, directly downgradient of Area A. The undissolved 

concentration was also high in MW -8 (11 ,400 Jlg!L ). 

Antimony was detected in three of the ten wells at concentrations ranging from 14.0 J 

J.!g!L (MW-7) to 41.4 J JlgiL (MW-8). The NYSDEC and the USEPA MCL standards (6 

Jlg/L) were exceeded all three samples. Similar to arsenic, the highest concentration of 

antimony was from well MW -8, directly downgradient of Area A, while wells further 

downgradient of Area A contained no antimony. The concentrations of antimony in the 

undissolved phase were similar to the dissolved phase in MW-8 (40.5 lJ.!g/L vs. 41.41Jlg/L ). 

Aluminum was detected in four of the ten wells at concentrations ranging from 25.6 J • 

JlgiL (MW-5) to 254 E Jlg/L (MW-8). Only one well (MW-8 at 254 E Jlg/L) exceeded the 
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EPA MCL secondary standard for aluminum (50 to 200 11g1L). The secondary EPA 

standards are simply recommendations to the states to establish limits, and they are not 

enforceable. NYSDEC has no limits listed for aluminum in their MCL table. 

Selenium was detected in four of the ten wells at concentrations ranging from 13.6 E 

!J.giL (MW-1) to 120 E 11g/L (MW-6). Three ofthese wells exceeded the NYSDEC and EPA 

MCL limit of 50 11g/L. MW -6 had the highest concentration in the dissolved and 
( 

undissolved phases (120E 11g/L vs. 142 j.lg/L, respectively) and is located within Area A. 

MW -8 had the. next highest concentration in the dissolved and undissolved phases ( 1 05 E 

11g1L vs. 93.3Ej.1g/L, respectively) and is downgradient of Area A. MW-1, farther 

downgradient from MW-8, showed a concentration of selenium below the NYSDEC and 

EPA standard. MW-7 had a concentration of 69.4 E 11g1L and is located directly 

downgradient of Area G. 

Thallium was detected in two of the ten wells, both of which had concentrations 

greater than the NYSDEC and the USEPA MCL of3 11g1L: MW-1 (7.9 J 11giL) and MW-2 

(9.2 J 11g1L). The concentrations in the undissolved phases were also similar. These wells 

are located in the southwestern portion of the Site, directly south of Area A. Thallium was 

not detected in any wells within or adjacent to Areas A or G. 

As stated above, both iron and manganese were detected throughout the Site, 

however, the range of concentrations exceeded NYSDEC standards in some samples and 

were less than NYSDEC standards in other samples. Iron was detected at all ten wells at 

concentrations ranging from 37.6 J j.lg/L (MW-CDM-2) to 25,000 !J.giL (MW-1). Eight of 

the ten wells had concentrations greater than the NYSDEC and the USEPA MCL standard of 

300 Jlg/L: MW,..1 (25,000 j.lg/L), MW-2 (1,040 j.lg/L), MW-3 (21,500 j.lg/L), MW-5 (4,760 

!J.giL), MW-6 (474 j.lg/L), MW-8 (649 j.lg/L), CDM-1 (1,460 11g1L) and CDM-4 (11,200 

11g/L). No particular pattern of contamination was evident. 

Manganese was detected at all ten wells at concentrations ranging from 37.4 1-1g/L 

(MW-8) to 5,420 j.lg/L (MW-6). The USEPA MCL lists manganese as a secondary MCL. 

The USEP A suggests a concentration of 50 j.lg!L; however, NYSDEC has set tan actual 

standard at 300 j.lg/L. Under the NYSDEC standard, eight of the ten wells sampled exceeded 

the accepted limit for manganese concentrations in groundwater: MW-1 (4,690 j.lg!L), MW-3 

G:\3020005\FFSREPT\SECT4.DOC 4-15 



(592 J.tg/L), MW-5 (1,060 J.tg/L), MW-6 (5,420 J.tg!L), MW-7 (543 J.tg/L), CDM-1 (3,040 

J.tg/L) and CDM-4 (728 J.tg/L). 

4.3.5 Radionuclides 

There are no specific standards, either MCLs or NYSDEC water quality standards, for 

· uranium or thorium, however, the drinking water concentration of thorium is limited by the 

15 pCi/L gross alpha MCL. The USEP A and NYSDEC have established a MCL of 5 pCi/L 
\. 

for the sum of 226Ra and 228Ra. In addition, the NYSDEC limits the concentration of 226Ra to 

3 pCi/L. Revisions to the National Drinking Water Regulations for radionuclides (40 CFR 

Parts 141 and 142) were proposed but never enacted. The revisions includes 20 pCi/L for 

both 226Ra and 228Ra, 300 pCi/L for 222Rn (radon), 20 J.tg/L (approximately 30 pCi/L) for 

uranium, 4 millirem effective dose equivalent/year for beta and photon emitters and 15 pCi/L 

for adjusted gross alpha emitters (excluding radon, uranium and radium). In the absence of 

element-specific MCLs, the uranium· and thorium concentrations measured during 

groundwater sampling are compared to Li Tungsten background concentrations determined 

from three hydraulically upgradient monitoring wells (MP-5, MP-llD and Konica-1). In 

addition to a comparison to background, radium concentrations are compared to the 

NYSDEC standard of 3 pCi/L. 

Uranium-234 concentrations exceeded the maximum site-specific background (CBM-

2 - 0.85 pCi/L) in nine of the eleven samples. The concentration of U which exceeded the 

background value ranged from 1.6 pCi/L (MW-3) to 7.2 pCi/L (MW-7). The highest 

concentration ofU (MW-7) is hydraulically downgradient of Area G. 

The highest concentration of uranium (7 pCi/L) and thorium (8 pCi/L) senes 

radionuclides were measured in MW-7 and MW-2, respectively. 

4.4 SURFACE WATER 

Three surface water samples (SW-1, SW-2 and SW-3) were collected from the Site . 
.. , 

SW-1 and SW-2 were collected from the east and west retention ponds, respectively. SW-3 

• 

• 

was collected from the topographic depression in the southwestern portion of the Site near • 

Area C and downgradient of Area A. 
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The analytical results for the five samples are compared to NYSDEC standards for 

Class D Fresh Water, where listed. If a Class D standard is not provided, an alternative 

standard (Class C, Class B or Class A) is used; While the Class D standard represents the 

lowest quality fresh water, this classification includes surface water suitable for fish survival, 

and primary and secondary contact recreations. 

4.4.1 Volatile Organic Compounds 

VOCs were not detected in any of the three surface water samples collected from the 

Site. 

4.4.2 Semi-Volatile Organic Compounds 

SVOCs were not detected in any of the three surface water samples collected from the 

Site. 

4.4.3 Pesticides/Polychlorinated Biphenyls 

PCBs were not detected in any of the three surface water samples collected from the 

Site. 

4.4.4 Inorganics 

In general, SW-3, (collected in the topographic depression downgradient of Area A in 

the northwest portion of the Site) had significantly higher concentrations of inorganics than 

either SW-1 or SW-2 (collected from the retention ponds), except for sodium (which was 

higher in SW-2 at a concentration of 25,300 J.tg!L). SW-3 exceeded surface water standards 

for aluminum (15,000 J.tg/L), cobalt (43.6 J.tg/L), copper (333 J.tg/L), iron (62,000 J.tg/L), lead 

( 418 J.tg!L ), manganese ( 1,840 J.tg!L ), nickel ( 63.6 J.tg!L ), and zinc (772E J.tg/L ). In addition, 

SW-2 exceeded surface water standards for iron (19,400 J.tg/L), manganese (587 J.tg/L), and 

sodium (25,300 J.tg!L). SW-1 did not exceed surface water standards for any of the 

compounds. 
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4.4.5 Radionuclides 

The Class A surface water standard for 226Ra is 3 pCi/L and 5 pCi/L for the sum of • 
226Ra and 228Ra. The concentration of uranium and thorium series radionuclides in all surface 

water samples was less than 2 pCi/L . 

4.5 SEDIMENT 

Two sediment samples (SED-1 and SED-3) were collected from the west retention 

pond and the topographic depression, respectively. Five wetland sediment samples (WS-1-

WS-5) were collected from the tidal flat area. The sediment samples (SED-I and SED-3) 

were analyzed for full T ALITCL and radionuclides. The five wetland sediment samples 

(WS-1-WS-5) were analyzed for radionuclide analysis only since these locations were 

previously sampled and analyzed for full TALITCL under the NYSDEC RI/FS. 

The results of the all sediment samples for full T ALITCL were compared to 

NYSDEC T AGM values. The results of all sediment samples for radionuclides analysis were 

compared to the combined average site-specific background radionuclide concentrations from • 

Li Tungsten and Captain's Cove (i.e., SB-7 and SB-9) and the clean-up goal of 5 pCi/g for 

the sum of radium and thorium concentrations. The average site-specific background 

concentration for all radionuclides was approximately 1 pCi/g. Sediment sample results are 

presented in Attachment J. 

4.5.1 Volatile Organic Compounds 

Two VOC compounds (acetone and 2-butanone) were detected m SED-3 at 

concentrations of 520 E ug/kg and 11 OE ug/kg, respectively. 

4.5.2 Semi-Volatile Organic Compounds 

SVOCs were not detected in SED-1 and SED-3. 

4.5.3 Pe~ticides/Polychlorinated Biphenyls 

Five pesticide compounds were detected in SED-3 (Heptachlor epoxide, 2.8 Jug/kg; • 

4,4'-DDD, 7.21 ug/kg; 4,4'-DDT, 5.5Jug/kg; alpha.:chlordane, 18E ug/kg; and gamma 
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chlordane, 14 E ug/kg. Pesticide concentrations detected in SED-3 were below TAGM 

guidance values. 

PCB compounds were not detected in the two sediment samples. 

4.5.4 Inorganics 

Inorganic analytical results were compared to available T AGM guidance values for 

sediment (e.g., arsenic, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel 

and zinc). In general, concentrations of inorganics detected in SED-3 (topographic 

depression, downgradient of Area A) were significantly higher than SED-I (the retention 

pond). Inorganic analytical results in sediment are located in Appendix G. For example, 

although lead was detected in both samples, SED-3 had a concentration approximately 69 

times higher.than SED-I (3.9 mg/kg vs. 27I E mg!Kg). In addition, barium was detected at 

higher concentrations in SED-3 (126 E mg/kg) vs. SED-I(5.8 J mg/kg). Likewise, antimony, 

arsenic, cadmium, chromium, and nickel were also detected at higher concentrations in SED-

3 than in SED-I. 

4.5.5 Radionuclides 

Sediment collected from SED-1 (west retention pond) was below the average site

specific background of 1 pCi/g and the clean-up goal of 5 pCi/g. The maximum 

concentration detected was for radium-226 of 0.25I pCi/g. Sediment collected from SED-3 

(topographic depression) was slightly above the average site background 1 pCi/g , but below 

the 5 pCi/g clean-up goal. The highest concentrations detected were for radium-226 (1.66 

pCi/g) and radium-228 (1.29 pCi/g). 

4.6 WETLAND SEDIMENT 

Five samples were collected from the wetlands (WS-1 through WS-5) and analyzed 

for radionuclides. WS-1, WS-3, and WS-5 were located along the toe of the existing slope of 

the tidal flat area. WS-2 and WS~4 were located in the center of the tidal flat area. WS-I, 

WS-3, and WS-5 were located upgradient (north) of WS-2 and WS-4. The concentration of 

radionuclides in the five wetland sediment samples were all below the average site-specific 

background of 1 pCi/g and the clean-up gmil of 5 pCi/g. Radionuclide concentrations ranged 
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from < 0.023 pCi/g of Thorium 230 (WS-1) to a maximum concentration of 0.625 radium-

226 (WS-4). The highest concentrations of radionuclides was from radium-226 at WS-3 and 

WS-4 of 0.602 pCi/g and 0.625 pCi/g, respectively. WS-3 is located along the toe of the 

slope and approximately in the middle of the tidal flat area. WS-4 is located downgradient of 

WS-3 (south) and is the southern most wetland sediment sample collected. 

4.7 TOXICITY CHARACTERISTIC LEACHING PROCEDURE SAMPLES 

· Toxicity characteristic leaching procedure (TCLP) analyses were performed on five 

soil samples: TP-3 (2-3 feet); SB-16 (6-8 feet); SB-24 (4-6 feet); TCLP-4 and TCLP. The 

last two samples (TCLP-4 and TCLP-5) were ore residues stored in the Dickson Warehouse. 

The purpose of the TCLP testing was to tentatively classify hazardous or non-hazardous 

areas and identify wastes that may be likely to leach hazardous constituents into groundwater 

under improper management conditions. In addition, ore residues in the Dickson Warehouse 

were tested to determine if soil would be considered a hazardous waste. 

• 

None of the contaminants detected in the extract procedure exceeded the maximum • 

toxicity characteristic levels. Trace levels (well below TCLP standards) of arsenic, barium, 

cadmium, chromium; lead; silver and selenium-were detected. Based upon the TCLP results, 

none of the five soil samples would be characterized as a RCRA hazardous waste. Analytical 

results ofTCLP analyses are presented in Attachment G. 
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5.0 BASELINE RISK ASSESSMENT 

5.1 INTRODUCTION 

This section presents evaluations of baseline human health risks associated with 

radiological and chemical contamination detected at the Site. 

The objectives of the baseline risk assessment are: 

• to provide an analysis of potential health risks, currently and in the future, in 

the absence of any major action to control or mitigate radiological and 

chemical contamination, and 

• to assist in determining the need for and extent of remediation. 

It provides a basis for comparing a variety of remedial alternatives and determining which 

will be most protective of human health. 

The baseline risk assessment follows guidance outlined in the U.S. Environmental 

Protection Agency's (USEPA) Risk Assessment Guidance for Superfund (RAGS) Volume 

I Human Health Evaluation Manual (Parts A, B, and D) and other USEP A guidance cited 

throughout this section. In addition, radiological risks are also calculated with the RESRAD 

(Yu et al., 1993) and RESRAD-Baseline (Yu et al., 1994) computer models. For the readers 

of this section who are unfamiliar with risk assessment terminology, a glossary of risk 

assessment terms is provided in Section 8.3 of this report. A separate section describing 

radiological terms is also provided in Section 8.2. 

As the Site is considered an adjunct to the Li Tungsten site, this risk assessment was 

conducted to be consistent with the Li Tungsten risk assessment found· in the Draft Final 

Remedial Investigation (RI) Report (Malcolm Pimie, 1998). However, some changes in the 

radiological risk assessment reflect guidance documents recently released by USEP A which 

were not available during preparation of the Li Tungsten risk assessment. These include 

OSWER Directives 9200-4.18 and 9200-4.25 which establish the conditions under which the 

uranium mill tailings standards ( 40 CFR Part 192) are relevant and appropriate at CERCLA 
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sites. The emphasis on risk assessment is on the lifetime risk, rather than the lifetime or 

annual dose equivalent received by the current or future site occupant. Therefore, results of -

the risk estimate calculations are expressed only as risk fractions; annual dose equivalent 

rates which were provided by RESRAD and shown in the Li Tungsten risk assessment are 

not included in the current risk assessment. 

5.1.1 Overview of the Human Health Evaluation Process 

There are four components to the human health evaluation process: 1) data 

evaluation, 2) exposure assessment, 3) toxicity assessment, and 4) risk characterization. In 

the data evaluation, relevant site data are compiled and analyzed to select contaminants of 

potential concern which are representative of those detected at the Site. These are referred 

to as radionuclides of potential concern (ROPCs) in the radiological risk assessment and 

chemicals of potential concern (COPCs) in the chemical risk assessment. In the exposure 

assessment, actual or potential contaminant release pathways are analyzed, potentially 

• 

exposed human populations and exposure pathways are identified, contaminant • 

concentrations at potential points of human exposure are determined, and contaminant 

intakes are estimated. In the toxicity assessment, qualitative and quantitative toxicity data 

for each ROPC and COPC are summarized and appropriate guidance levels with which to 

characterize risks are identified. The likelihood and magnitude of adverse health risks are 

estimated in the risk characterization in the form of excess lifetime cancer risks (for the 

ROPCs and carcinogenic COPCs) and non-cancer hazard quotients (for the COPCs). 

Sources of uncertainty in the evaluation are then noted and discussed. This stepwise process 

is used in the following sections to evaluate potential health risks that may be associated with 

exposure to ROPCs and COPCs detected at the Site. 
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5.2 HUMAN HEALTH EVALUATION: RADIOLOGICAL RISK 

In its series of RAGS documents, the USEP A has published a methodology for 

calculating the carcinogenic risk due to exposure to radioactive materials1
• The methodology 

is similar to that developed for chemical carcinogenic risk assessment in that exposure 

pathway-specific radionuclide intakes are determined and multiplied by cancer slope factors, 

which result in pathway-specific risks. The risks from each pathway are summed, yielding 

the total excess lifetime cancer risk. 

Over the past several years, researchers at Argonne National Laboratory have 

developed the RESRAD computer model, which can be used to calculate pathway-specific 

radiation dose levels and carcinogenic risk resulting from exposure to radioactive materials 

in soil. A related computer model, RESRAD-Baseline uses radionuclide concentrations 

measured in environmental media other than soil and estimates carcinogenic risk following 

RAGS methodology. In assessing the risks to current and future populations occupying the 

Site posed by radioactive materials, cancer risks were calculated by both the RESRAD and 

RAGS methodologies. RESRAD-Baseline was used to estimate the risk from ingestion of 

ground water underlying the Site. Whenever possible, parameter values used by RESRAD 

were set equal to the values incorporated in the RAGS methodology. The differences 

between the two sets of results are discussed in Section 5.4. 

5.2.1 Data Evaluation 

This section of the human health evaluation focuses on radiological contamination 

in surface and subsurface soils throughout the Site, groundwater underlying the Site, and 

sediment from the retention ponds and the wetland area. While the entire environmental data 

set has been presented earlier, data summary tables, organized to facilitate the data 

evaluation, are presented in Attachment G and discussed in the following sections. The 

1There are no non-carcinogenic hazards posed by exposure to the radioactive contaminants present at the 
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intent is to identify those environmental media and radionuclides that pose potential risks to • 

human health. Background concentrations of the radionuclides are also presented in the 

tables and are used to screen ROPCs in soil. ·Background concentrations also provide a 

frame of reference when evaluating the magnitude of radiological contamination. 

Soil, groundwater, and sediment are environmental media of concern because they 

are or may become readily available for human contact. Air is also of concern due to the 

potential for inhalation of radiologically-contaminated respirable particulate matter that may 

be released from soil. 

For the purposes of this human health evaluation, there is a potential concern if a 

radionuclide in soil or sediment is detected at concentrations above those typically found due 

to natural background. For groundwater, there is a potential concern if a radionuclide is 

detected at concentrations above the USEPA Maximum Contaminant Levels (MCLs) 

promulgated under the Federal Safe Drinking Water Act. All of the radionuclides that were 

quantified in the environmental samples (232Th 230Th 228Th 228Ra 226Ra 238U and 234U) are 
' ' ' ' ' ' 

naturally occurring and therefore exist in environmental media at some background • 

concentration. · Site-specific background concentrations have been established so that the 

risks attributed to Site contaminants do not include the unavoidable risk due to exposure to 

natural background radiation. 

The radiological analytical data for soil, sediment, and groundwater from the field 

investigation are summarized in Rad Tables 2.1 to 2.13 of Attachment G and discussed 

below. Figures depicting sample locations can be referenced in previous sections of the 

report. 

All of the radionuclides that will be carried through the risk assessment are members 

of the thorium and uranium series. ROPCs for soil, sediment, and groundwater are presented 

in Rad Tables 2.1 to 2.13 in Attachment G. Both of the methodologies used to estimate risk 

(i.e., RESRAD and RAGS) include the risk from lead-210 e10Pb), a member of the uranium 

series which is present in waste residues which contain other uranium series radionuclides. 

Lead-21 0 was not quantified in samples collected during the investigation and it has been 
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assumed that the 210Pb (in soil and sediment) concentrations were equal to measured 

concentrations of 226Ra. 

5.2.1.1 Soil 

Data for soil are grouped into surface soil (defined as 0 to 2 feet) and surface and 

subsurface soils combined. (defined as all depths and termed "all soil") for the following 

areas: Areas A, B, C, D, E combined; and Area G. These areas are depicted on Figure 1-4. 

Soil data from Areas A, B, C, D, E are combined due to their close proximity and are termed 

Area A for the remainder of this risk assessment. 

Soil quality data are summarized in Rad Tables 2.1 to 2.10 in Attachment G; the 

range of detected concentrations, locations of the maximum detected concentrations, 

concentrations used for screening, maximum background values, ROPC flags, and the 

rationale for radionuclide selection or deletion are provided. 

Site-specific background concentrations in soil have been established so that the risk 

attributed to greater than background concentrations ofROPCs may be distinguished from 

the unavoidable risk due to exposure to natural background radiation. Site-specific 

background radionuclide concentrations in soil are derived from data on selected samples 

collected during the Li Tungsten and Captain's Cove investigations. During the Li Tungsten 

investigation, samples were collected from soil borings in areas that were not impacted by 

site-related activities, and from surface soil locations within a few miles of the Site. The 

background data set consisted ofthe following 13 soil samples, which were collected at six 

boring locations, one test pit location, and six off-site surface soil locations: 

Boring locations 
LT-MP-5 
LT-MP-5B 
LT-MP-llD 

Test Pit location 
LT-TP-06 
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Off-site Surface Soil locations 
LT-SS-13 
LT-SS-15 
LT-SS-17 

LT-SS-14 
LT-SS-16 
LT-SS-18 

In addition, soil samples from two borings at the Captain's Cove site (CC-SB-7 and 

CC~SB-9) are included in the background data set. These borings were located in the center 

o~ the site, in areas that were not impacted by disposal of radiological wastes. 

The radionuclides quantified during the Li Tungsten investigation did not include 

234U and 210pb of the uranium series and 228Th of the thorium series. Thus, the concentrations 

of these decay products were estimated. For the background samples, secular equilibrium 

was assumed, therefore, 234U, 21 0pb, and 22~h concentrations were set equal to measured 

concentrations of 238U, 226Ra, and 228Ra, respectively. The only decay product not quantified 

during the Captain's Cove investigation was 210Pb; concentrations of 210Pb were set equal to 

· measured concentrations of 226Ra. 

Radionuclides are of potential concern if they were detected at concentrations above 

those typically found due to natural background. If the maximum detected concentration of 

a radionuclide was greater than the maximum background concentration, the radionuclide 

was selected as a ROPC. 

Area A 

Thorium-232, 23%, 228Th, 228Ra, 226Ra, 238U, 210 Pb, and 234U are selected as ROPCs 

in both surface soil and all soil. 

AreaG 

Thorium-230, 226Ra, 23SU, 210 Pb, and 23\J are selected as ROPCs in surface soil. 

Thorium-232, 230Th, 228Th, 228Ra, 226Ra, 238U, 210 Pb, and 234U are selected as ROPCs in all 

soil. 
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5.2.1.2 Sediment 

Sediment quality data from the retention ponds and the wetland area are summarized 

m Rad Tables 2.11 and 2.12 in Attachment G, respectively; the range of detected 

concentrations, locations of the maximum detected concentrations, concentrations used for 

screening, maximum background values, ROPC flags, and the rationale for radionuclide 

selection or deletion are provided. Since no background data were collected for sediment, 

sediment quality data were compared to soil background. 

No ROPCs were selected in sediment at either the retention ponds or the wetland 

area. 

5.2.1.3 Groundwater 

Groundwater quality data from ten on-site monitoring wells (CDM-3 is designated 

a background well as described below) were combined because while they were screened at 

different depths, all were screened in the Upper Glacial Aquifer, above the Port Washington 

Clay which acts as a confining unit. Groundwater quality data are summarized in Rad Table 

2.13 in Attachment G; the range of detected concentrations, locations of the maximum 

detected concentrations, concentrations used for screening, ROPC flags, and the rationale for 

radionuclide selection or deletion are provided. 

Site-specific background concentrations in groundwater have been established so that 

the risk attributed to greater than background concentrations of the ROPCs does not include 

the unavoidable risk due to exposure to natural background radiation. Site-specific 

background radionuclide concentrations in groundwater were derived based on data from 

selected monitoring wells collected during the Li Tungsten and Captain's Cove 

investigations. During the Li Tungsten investigation, two rounds of samples were collected 

from monitoring wells MP-5 and MP-llD, and one sample (GW-Konica-01) was collected 

from a well installed for an investigation of the neighboring Konica Imaging property that 

had been identified as representing background conditions. In addition, the sample collected 

from monitoring well CDM-3 ~t the Captain's Cove site, identified as representative of 
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background is also included in the background data set. 

The radionuclides quantified during the Li Tungsten investigation did not include 
234U and 210Pb of the uraniwn series and 228Th ofthe thoriwn series. Thus, the concentrations 

of these decay products were estimated. For the background samples, secular equilibri_um 

was assumed, therefore, 234U, 210Pb, and 228Th concentrations were set equal to measured 

concentrations of 238U, 226Ra, and 228Ra, respectively. Lead-210 was not analyzed in 

groundwater samples from the Captain's Cove investigation; concentrations of2 10Pb were 

set equal to measured concentrations of 226Ra. 

Radionuclides are of potential concern if they were detected at concentrations above 

those typically found due to natural background. If the maximwn detected concentration of 

a radionuclide was greater than the maximwn background concentration, the radionuclide 

was selected as a ROPC. 

Uranium-234, 228Ra, and 230Th are selected as ROPCs in groundwater. 

5.2.2 Exposure Assessment 

The objective of the exposure assessment is to estimate the type and magnitude of 

hwnan exposure to the ROPCs that are present in or migrating from the environmental media 

being evaluated. 

As indicated previously, this risk assessment was conducted to be as consistent as 

possible with the Li Tungsten risk assessment (Malcolm Pirnie, 1998). Therefore, with one 

exception, potentially exposed populations at the Site are the same as those evaluated in the 

Li Tungsten risk assessment (Malcolm Pirnie, 1998). Off-site exposure to wind-blown dust 

is not evaluated in this risk assessment since there are no adjacent residential receptors in the 

vicinity of the Site. 

5.2.2.1 Potentially Exposed Populations 

Since no use is currently being made of the Site, trespassers are regarded as the only 

potentially exposed on-site population in the current scenario. Potable water in Glen Cove 
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is provided by the City of Glen Cove; the water is obtained from deep groundwater aquifers 

and transported to a local water treatment plant. The groundwater quality in the shallow 

Upper Glacial Aquifer above the Port Washington Clay, which acts as a confining unit, isthe 

focus of this investigation. Thus, there are no populations potentially exposed to groundwater 

in the Upper Glacial Aquifer in the current scenario. 

Tentative redevelopment plans for the Site include commercial, retail and light 

industrial uses. Thus, potentially exposed populations in the future scenario include site 

workers and construction workers. Since redevelopment plans have not been finalized, 

resident adults and resident children are also populations potentially exposed to soil in the 

future scenario. 

The southern portion of the Site is expected to be developed for use as a passenger 

ferry terminal. The passengers will access the Site from Garvey's Point Road and potentially 

pass through Area A to reach the proposed dock on Glen Cove Creek. 

Sensitive receptors are typically any subpopulation that may be at increased risk from 

exposure due to increased sensitivity, behavior patterns, and/or current or past exposures 

from other sources. Since children represent a sensitive subpopulation that could be at 

increased risk of exposure, they were evaluated in the residential scenarios. 

5.2.2.2 Exposure Pathways 

Surface soil at Area A and Area G represent the medium of concern for the current 

scenario, while surface soil and all soil at Are~ A and Area G and groundwater in the Upper 

Glacial Aquifer underlying the Site represent the media of concern for the future scenario. 

The exposure pathways selected for evaluation and the basis for inclusion or exclusion of 

certain exposure scenarios are provided in Rad Table 1 in Attachment G and are discussed 

below. 

Trespassers are assumed to be 12-18 year-old adolescents. Casual exposure to 

ROPCs in surface soil at Area A and Area G via external radiation and inadvertent ingestion 

may be possible for trespassers making unauthorized entry. Since no ROPCs were selected 

in sediment at either the retention ponds or the wetland area, trespasser contact with sediment 

does not represent an exposure pathway of concern. Trespasser exposure is assumed to 
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continue into the future. 

Should the Site be redeveloped for commercial, retail, and/or industrial uses, 

exposure to ROPCs in surface soil at Area A and Area G via external radiation and 

inadvertent ingestion may be possible for adult site workers in the future scenario. 

Additionally, exposure to ROPCs in all soil at Area A and Area G via external radiation, 

inadvertent ingestion, and inhalation of ROPCs sorbed onto respirable particulates may be 

possible for adult construction workers in the future scenario. Since redevelopment plans 

have not been finalized, exposure to ROPCs in all soil at Area A and Area G via external 

radiation, inadvertent ingestion, and inhalation of radon decay products are also considered 

for resident adults and resident children in the future scenario. In addition, it is assumed that 

home-grown produce could result in ingestion of ROPCs incorporated into plants. 

The City of Glen Cove should continue to provide potable water in the future. 

However, should groundwater in the Upper Glacial Aquifer be used as a potable source in 

the future, potential on-site populations (i.e., site worker, resident adult, and resident child) 

may also be potentially exposed to groundwater via ingestion. 

The ferry passengers, termed "visitors" in Rad Table 1 in Attachment G, are assumed 

to access the Site infrequently and not have the same direct contact with the soil as would a 

trespasser. Thus, while visitors are a potentially exposed population in the future scenario, 

exposure to surface soil was not quantified in the risk assessment. 

It is not possible to quantify inhalation exposure to radon and radon decay products 

for the future residential adult and child for use in the RAGS baseline risk assessment 

because there are no residences or buildings currently on-site in which to measure 

concentrations of the radioactive gas. However, RESRAD calculates the risk from inhalation 

of radon/radon decay products based on 226Ra and 228Ra concentrations in soil. Therefore, 

the risks due to this pathway quantified with RESRAD are added to the risks quantified using 

the RAGS methodology in Section 5.2.4 Risk Characterization so that the total risks 

calculated for the future resident adult and child include all appropriate pathways. 

5.2.2.3 Data Utilization 

In utilizing the analytical data to derive representative exposure point concentrations, 
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the result for samples and their duplicates were not considered separately. Rather, a 

radionuclide-specific value representing the maximum value of the sample and its duplicate 

was used. If a ROPC was not detected in a sample at a concentration exceeding the 

analytical minimum detectable concentration (MDC), it was assumed to be present at its 

MDC as a conservative "proxy" concentration. Adjusting "less than MDC" data by 

assigning values equal to the MDC assumes that a radionuclide may be present at a con

centration just below the reported MDC, which, for the ROPCs at the Site, is often within 

the range of natural background. Radiological data that were noted (i.e., qualified) by the 

laboratory or the data validator with an indicator that the concentration was estimated were 

treated the same way as data without such qualifiers. 

5.2.2.4 Estimates of Radionuclide Intake 

Estimates of radionuclide intake were developed to portray reasonable maximum 

exposures (RME) ·that might be expected to occur under current and future exposure 

scenarios. That is to say, the maximum exposure at the Site that was considered is one that 

was above the average exposure but still within the range of possibility. 

To develop exposure point concentrations that reflect RME, it was necessary to 

evaluate the entire analytical data set The USEP A recommends that the arithmetic average 

concentration of the data be used for evaluating long-term exposure and that, because of the 

uncertainty associated with estimating the true average concentration at a site, the 95% upper 

confidence limit (UCL) on the arithmetic average be used as the exposure point 

concentration (USEPA, 1992, 1989b ). The 95% UCL provides reasonable confidence that 

the true average will not be underestimated. Since data sets with fewer than 1 0 samples per 

exposure area provide poor estimates of the average concentration (USEP A, 1992), 95% 

UCL concentrations were only calculated for data sets with 10 or more samples. The 

maximum detected concentration was used for data sets with fewer than 1 0 samples. The 

medium-specific exposure point concentrations as well as arithmetic means and the rationale 

for selecting the exposure point concentrations are presented in Rad Tables 3.1 through 3.11 

in Attachment G. 

The USEP A indicates that it is reasonable, in most cases, to assume that soil 
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sampling data are lognormally distributed, but, in cases where there is a question about the 

distribution of the data set, a statistical test may be used to identify the best distributional 

assumption (USEPA, 1992). Therefore, before calculating the 95% UCL concentrations, the 

Shapiro and Wilk W statistical test (for sample sizes 2: 10 and.::::; 50) was run on the data for 

each ROPC to determine if the data follow a normal distribution (Gilbert, 1987). If the 

results of the W test indicated that the data were not normally distributed, a lognormal · 

distribution was assumed. The appropriate equation (USEP A, 1992) was then used to 

calculate the 95% UCL concentrations. If there is great variability in measured 

concentrations, the 95% UCL concentration may be high and occasionally exceed the 

maximum detected value. In such cases, the maximum detected concentration was used. 

The derivation of the exposure point concentrations for the ROPCs is presented in 

Attachment F. Exposure point concentrations of ROPCs on respirable particles released 
r 

from soil into the air and in home-grown produce were calculated as described in Attachment 

F. 

• 

Exposure point concentrations for the ROPCs in each environmental medium, • 

presented in Rad Tables 3.1 through 3.11, include the contribution from natural background. 

Therefore, the risk assessment calculations were also conducted on the average background 

concentrations for each scenario. Subtracting the risk due to exposure to natural background 

concentrations results in "above background" risk estimates, i.e., risks attributed to 

contamination at the Site. 

In addition to the derivation of representative exposure point concentrations, 

evaluation of potential human exposure involves the estimation of several parameters such 

as ingestion and inhalation rates, and exposure time, frequency, and duration. Rad Tables 

4.1 to 4.10 present the equations for estimating intakes and define the intake variables and 

their default values. Application of this type of equation is consistent with RAGS. The 

radiological risks estimated with this methodology were compared to the risks generated with 

the RESRAD computer code as part of the radiological risk assessment uncertainty analysis 

(Section 5.2.5). 

The RESRAD Version 5.70 and RESRAD-Baseline Version 2.2 computer models 

were developed at Argonne National Laboratory as tools to implement the U.S. Department 
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of Energy (DOE) requirements for evaluating residual radioactive material. Originally 

released in 1989, RESRAD has been modified several times and has been included in Title 

10, Part 834 ofthe Code of Federal Regulations (March 1993). In addition to its use at DOE 

facilities, RESRAD is currently being used to show compliance with U.S. Nuclear 

Regulatory Commission (NRC) decommissioning criteria and has been used at CERCLA .~ 

federal facilities and by USEP A headquarters personnel to draft proposed residual 

radioactivity standards. 

RESRAD calculates the radiation dose equivalent and subsequent carcinogenic risk 

for several environmental pathways based on radionuclide concentrations in soiL The 

RESRAD-Baseline code calculates the dose equivalent and risk from radionuclide 

concentrations in environmental media other than soif. RESRAD provides a more detailed 

risk analysis than does the RAGS methodology; it models the environmental fate of the 

ROPCs through several environmental me~ia and calculates the risk at user-selected future 

times. It accounts for the decay of radionuclides and the buildup and decay of radionuclide 

decay products in addition to the original ROPCs. RESRAD-Baseline closely replicates the 

RAGS methodology. Intake quantities are calculated based on the environmental media 

concentrations and the exposure parameters chosen. Radiogenic cancer risks are determined 

by two means: 

• dose conversion factors published by the USEPA in Federal Guidance Reports No. 

11 and 12 (USEPA, 1988; 1993) are used to calculate the total committed effective 

dose equivalent, which is then multiplied by the default value of7.6 x 10·7 risk/mrem 

(USEPA, 1988; 1993), 

• and carcinogenic slope factors published in the USEP A Health Effects Assessment 

Summary Tables (HEAST) (USEPA, 1995) are multiplied by the intake quantities 

and summed to derive the total risk. 

Rad Tables 4.1 to 4.10 in Attachment G list the parameters selected for the various 

exposure scenarios. RESRAD includes default values for many parameters related to the 

contaminated and uncontaminated zones, saturated and unsaturated zones, and ingestion of . 

2RESRAD-Baseline has not yet officially been released by the DOE, but is has been distributed to. 
interested persons within various Federal and State agencies and to other interested professionals. 
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produce which is potentially contaminated with radionuclides. The RAGS methodology • 

contains values for some, but not all, o:( the RESRAD parameters; the parameters used in 

both methodologies are shown in the tables. Where RESRAD default values differ from 

values cited in the literature as being appropriate for use in the RAGS methodology, the 

RESRAD values were changed to conform to the values used in RAGS. 

RESRAD also requires values for some parameters which do not appear in the RAGS 

methodology calculations. The RESRAD default values for the geological and hydrological 

parameters (such as effective porosity, hydraulic conductivity, evapotranspiration coefficient, 

runoff coefficient, erosion rate, etc.) were reviewed and where appropriate, replaced with 

site-specific values. Site-specific values utilized in RESRAD are shown in Table 5-1. 

The parameters necessary to estimate radionuclide intakes are described below. 

Soil - For trespassers, an average ingestion rate (IR-S) of 100 mg of soiVday was used 

to evaluate inadvertent ingestion of soil (as might result from hand-to-mouth behavior) 

(USEPA, 1991) .. The "fraction ingested" (FI) waS based on an estimate of the fraction of soil 

that is presumed to be contaminated. For this evaluation, it was assumed that 100% ofthe • 

soil ingested is contaminated with concentrations equivalent to the estimated exposure point 

concentrations. The exposure frequency (EF) was assumed to be 120 days/year (equivalent 

to about three times a week during two-thirds of a 350-day year, with one-third ofthe year 

representing poor weather days). The exposure duration (ED) was assumed to be 6 years 

since trespassers are assumed to be 12-18 year old adolescents. RESRAD distinguishes 

between indoor and outdoor annual time fractions3 because while indoors, there is a 

reduction in the external gamma radiation dose due to attenuation of gamma ray-energy 

within the floor and walls of the structure. The exposure time (ET) was assumed to be 2 

hours/day; this resulted in an outdoor time fraction of0.0274. 

For site workers, an average IR-S of 50 mg of soil/day was used to evaluate 

inadvertent ingestion of soil. The ET was assumed to be 8 hours/day, the EF was assumed 

to be 250 days/year (USEPA, 1991), and the ED was_assumed to be 25 years. Equal amounts 

3The total time fraction is the fraction of a year which a person spends being exposed to the ROPCs. It is • 
equal to:(# hours/day on-site/24 hours) x (#days on-site/365 days). RESRAD allows the user to apportion the total 
tinle fraction between indoor and outdoor occupancy. 
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TABLE 5-1 

PARAMETER VALUES USED ONLY IN RESRAD 
CAPTAIN'S COVE 

DEFAULT SITE-SPECIFIC 
PARAMETER UNIT VALUE VALUE REFERENCE 

SOil.. BULK DENSITY 

Contaminated Zone g/cm3 1.5 1.3 Sample Analysis 

Unsaturated Zone g/c~3 1.5 1.3 Sample Analysis 

Saturated Zone g/cm3 1.5 1.3 Sample Analysis 

TOTAL POROSITY 

Contaminated Zone - 0.4 0.43 RESRAD Manual 

• · Unsaturated Zone - 0.4 0.43 RESRAD Manual 
Saturated Zone - 0.4 0.43 RESRAD Manual 

~FFECTIVE POROSITY 

Contaminated Zone - 0.2 0.33 RESRAD Manual 
Saturated Zone - 0.2 0.33 RESRAD Manual 

Unsaturated Zone - 0.2 0.33 RESRAD Manual 

mnRAULIC CONDUCTIVITY 
! 

Contaminated Zone m/yr 10 9.5 Slug Test Data/RESRAD Manual 
Unsaturated Zone m/yr 10 95 Slug Test Data/RESRAD Manual 

Saturated Zone m/yr 100 950 Slug Test Data/RESRAD Manual 

!PRECIPITATION RATE m/yr 1 1.2 1980 Nassau County Data 

!RUNOFF COEFFICIENT 

Areas A and G -- 0.2 0.27 RESRAD MANUAL 

• 
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TABLE 5-1 (Continued) 

PARAMETER VALUES USED ONLY IN RESRAD 
CAPTAIN'S COVE 

DISTRIBUTION COEFFICIENTS 

Radium cm3/g 36000 RESRAD MANUAL 
Thorium cm3/g 3,300 RESRAD MANUAL 
Uranium cm3/g 15 RESRAD MANUAL 

EVAPOTRANSPIRATION COEFFICIENT -- 0.5 0.46 Sa1um, 1979 

SOIT.,-SPECIFIC B PARAMETER 

Contaminated Zone - 5.3 4.9 RESRAD MANUAL 
Unsaturated Zone - 5.3 4.9 RESRAD MANUAL • Saturated Zone -- 5.3 4.9 RESRAD MANUAL 

EROSION RATE 

Contaminated Zone rn/yr 0.001 0.00042 RESRAD MANUAL 

LENGTH OF CONTAMJNATED ZONE 
PARALLEL TO THE AQUIFER FLOW m 100 300 Site Measurement 

HYDRAULIC GRADIENT - 0.02 0.04 Site Data 

WATERSHED AREA FOR 

~ARBY STREAM OR POND m2 1E+06 2.3E+06 USGS Topographic Map 

!WATER TABLE DROP RATE rn/yr 0.001 RESRAD MANUAL 

WELL-PUMP INTAKE DEPTH m 10 0 No Pumping Wells on Site 
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• TABLE 5-l (Continued) 

PARAMETER VALUES USED ONLY IN RESRAD 
CAPTAIN'S COVE 

!MASS LOADING FOR INHALATION g/m3 2x10-4 

jDEPTH OF ROOTS m 0.9 RESRAD MANUAL 

THICKNESSOFCONTANITNATEDZONE 

surface soil pathways m 2 0.67 Site Data 
all soil pathways m 2 2 Site Data 

Pll.JJTION LENGTH FOR 
iAmB ORNE DUST m 3 1.8 Site Model 

SHAPE FACTOR, EXTERNAL GAMMA - 1 RESRAD MANUAL 

!DEPTH OF SOIL MIXING LAYER m 0.15 RESRAD MANUAL 

jAREA OF CONT ANITNA TED ZONE 

• Area A 2 10,000 14,375 Site Data m 
AreaG 2 10,000 3,611 Site Data m 

!EFFECTIVE RADON DIFFUSION COEFFICIENT 

Cover Material m2/s 2.00E-06 RESRAD MANUAL 
Contaminated Zone m2/s 2.00E-06 RESRAD MANUAL 

Building Foundation Material m2/s 3.00E-07 RESRAD MANUAL 

RADON EMANATION COEFFICIENT 

Rn-222/Rn-220 - 0.25/0.15 RESRAD MANUAL 

RADON VERTICAL DIMENSION OF MIXING m 2 RESRAD MANUAL 

AVERAGE ANNUAL WIND SPEED rnls 2 RESRAD MANUAL 

lA VERAGE BUILDING AIR EXCHANGE RATE 1/hr 0.5 RESRAD MANUAL 

!BUILDING ROOM HEIGHT m 2.5 RESRAD MANUAL 

!BUILDING INDOOR AREA FACTOR - 0 RESRAD MANUAL 

!BUILDING FOUNDATION THICKNESS m 0.15 RESRAD MANUAL 

!FOUNDATION DEPTH BELOW 

• GROUND SURFACE m 1 RESRAD MANUAL 



• 

• 

• 

of time were assumed for indoor and outdoor occupancy; the total time fraction was 0.23, 

with indoor and outdoor time fractions equal to 0.114. All other parameters were as 

described previously. 

For construction workers, an IR-S of 480 mg of soil/day was used to evaluate 

inadvertent ingestion of soil (USEPA, 1991). An inhalation rate (IN) of2.3 m3/hr was used 

to evaluate inhalation exposure to ROPCs adsorbed to respirable particulates potentially 

released to the ambient air during the digging of an excavation (USEP A, 1991 ). The ET was 

assumed to be 8 hours. The EF was assumed to be 60 days/year because construction work 

is limited in duration and the ED was assumed to be 1 year. The construction worker was 

assumed to spend 8 hours a day on-site with 75% of the time spent outdoors and 25% of the 

time spent indoors; this resulted in an indoor time fraction of0.0137 and an outdoor time 

fraction of0.041. All other parameters were as described previously. 

IR-Ss of 100 mg/day and 200 mg/day were used to evaluate inadvertent ingestion of 

soil for on-site resident adults and resident children, respectively. As part of the residential 

scenario, it is assumed locally grown produce could result in ingestion of radionuclides 

incorporated into plants. The "typical" adult consumes approximately 200 g/day of 

vegetables and 140 g/day of fruit (USEPA, 1991). Research suggests that the "reasonable 

worst-case" proportion of vegetables and fruits that are home-grown are 40 and 30 %, 

respectively. This corresponds to 80 g/day of vegetables and 42 g/day of fruit (US EPA, 

1991 ). To incorporate estimated radionuclide concentrations in the edible portions of above

ground and root produce, the ingestion rates are further categorized into vegetable and fruit 

types. 

Three garden crops (carrots, lettuce, and tomatoes) were selected as representative 

of all homegrown produce, including root vegetables, leafy vegetables, and garden fruit and 

legumes, respectively. Ingestion rates for the individual crops were based on U.S. 

Department of Agriculture data presented by the USEP A ( 1986). The carrot ingestion rate 
I 

was based on the consumption of all root vegetables including potatoes; the lettuce ingestion 

rate was based on the consumption of all leafy vegetables; and the tomato ingestion rate was 

based on the consumption of garden fruits and legumes. Legumes are included with garden 

fruit because of their similar chemical transfer coefficients (Baes et al., 1984). These 
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groupings simplify the exposure methodology while giving consideration to all potential 

garden crops. Based on the data, the following ingestion rates are derived for the three 

selected crops. Resident adults are assumed to ingest 17 g/day oflettuce, 48 g/day of carrots, 

and 57 g/day of tomatoes ( 42 g/day of garden fruit or tomatoes plus 15 g/day oflegumes ). 

These values proportionally correspond to the 122 g/day of vegetables and fruit suggested 

by USEP A for use in risk assessments. Ingestion rates of garden produce by resident 

children could be determined only for a 2-year-old (USEP A, 1986). Resident children were 

assumed to ingest 4 g/day of lettuce, 27 g/day of carrots, and 24 g/day of tomatoes. The EF 

for the residents was 350 days/year, assuming only a 2-week vacation away from the area 

over the course of a year (USEP A, 1991 ). The EDs were equal to 30 years for the adult and 

6 years for the child. All other parameters were as described previously. 

Exposure to penetrating gamma radiation emitted by the decay of radionuclides in 

soil was evaluated for all current and future on-site receptors. The USEP A ganima shielding, 

factor default value of 0.8 was used to evaluate the risk from exposure to external gamma 

• 

radiation (US EPA, 1989b ). The ET for both the resident adult and child was 17 hours/day, • 

with 75% and 87.5% of the time spent indoors for the adult and child, respectively, and 25% 

and 12.5% of the time spent outdoors for the adult and child, respectively. This resulted in 

indoor time fractions of 0.51 and 0.59 for the adult and child, respectively, and outdoor time 

fractions of 0.17 and 0.095 for the adult and child, respectively. An ET of 17 hours/day 

represents the average time spent at home whether indoors or outdoors (USEP A, 1989a). 

The ETs, EFs, EDs, and time fractions for the other potentially exposed population were as 

described previously. 

Groundwater- The groundwater pathway was included for the future scenario site 

worker and the future residential scenario (adult and child). As discussed earlier, all 

groundwater data were grouped together to determine site-wide exposure point 

concentrations for each ROPC. The risks from this pathway would apply to all future site 
I 

workers and residents, regardless of Site area. An IR of 1 liter/day (about four 8-ounce 

glasses/day) was used for· site workers (USEPA, 1991 ). All other parameters used in the Site 

worker ingestion of groundwater calculation are as described previously for site worker 

; exposure to soil. 
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An IR of 2 liters/day (about .eight 8-ounce giasses/day) was assumed for resident 

adults; this represents the 90th percentile value for adult daily water consumption (USEP A, 

1989a). An IR of 1 liter/day (about eight 4-ounce glasses/day), which represents the 90th 

percentile of daily water consumption for infants (USEPA, 1989a), was used for resident 

children. An inhalation rate (IN) of 0.83 m3/hour, which represents the average adult 

inhalation rate (USEPA, 1989a) was used to assess inhalation exposure for resident adults 

and resident children. All other parameters are as described previously for residential 

exposure to soil. 

5.2.3 Toxicity Assessment 

The toxicity assessment, also termed the dose-response assessment, characterizes the 

relationship between the magnitude of exposure and the potential that an adverse effect will 

occur. It involves determining whether exposure to a contaminant can cause an increase in 

the incidence of a particular adverse health effect, and characterizing the nature and strength 

of the evidence of causation. The toxicity information is then quantitatively evaluated and 

the relationship between the dose of the contaminant received and the incidence of adverse 

effects in the exposed population is evaluated. 

The carcinogenic potential of radiation exposure is the only health effect of concern 

due to chronic exposure to the radionuclides present at the Site. Long-term radiation 

exposure has been found to increase the risk of developing cancer in humans. By applying 

carcinogenic slope factors to any dose, no matter how small, the risk assessment 

methodology is consistent with the "no-threshold" hypothesis, i.e., any radiation dose 

conveys some measurable carcinogenic risk. Due to the magnitude of the exposures which 

can occur at the Site, acute effects from high level, short-term radiation exposures are not 

possible and are therefore not evaluated as part of this radiological risk assessment. 

The USEP A and other regulatory agencies have performed cancer potency 

assessments for numerous radionuclides and the guidance they provide is used in this human 

health evaluation. Carcinogenic slope factors for the evaluation of cancer risk from lifetime 

exposure to radionuclides are obtained from the USEPA HEAST, which are tabular presenta

tions of provisional toxicity data (USEP A, 1995). The carcinogenic slope factors for external 

radiation, ingestion, and inhalation used in the risk assessment are presented in Rad Table 
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5.1 in Attachment G. 

As mentioned above, RESRAD and RESRAD-Baseline also incorporate the HEAST 

carcinogenic slope factors to calculate radiogenic risk from radionuclide intake/exposure 

data4
• In addition, the codes calculate the total committed dose equivalent by multiplying the 

radionuclide intakes by dose conversion factors published by the USEPA in Federal 

Guidance Reports No. 11 and 12 (USEPA, 1988; 1993). 

5.2.4 Risk Characterization 

Typically, remediation of carcinogenic hazardous materials at CERCLA sites are 

designed to reduce total excess lifetime cancer risks to the 1E-06 (i.e., 1 in 1,000,000) to 1E-

04 (i.e., 1 in 1 0,000) range5 (US EPA, 1991 ). However, when assessing radiological risk 

from radionuclides which occur naturally in the environment, the risks associated with the 

populations and pathways selected for evaluation must be compared to the unavoidable risk 

from natural background radiation. For some long-term scenarios, this background risk 

approaches or even exceeds the typical upper bound acceptable risk of 1 E-04. 

To estimate net risk, therefore, the risk due to background levels ofROPCs in soil 

and groundwater have been subtracted from the gross risk estimates which represent RME 

conditions. The average concentration of each ROPC in background soil and background 

groundwater were used to calculate the risk ·estimates due to background, for soil and 

groundwater, respectively. 

It should be noted that because RESRAD calculates the risk from inhalation of 

radon/radon decay products based on 226Ra and 228Ra concentrations in soil, the risks due to 

this pathway quantified with RESRAD have been added to the risks quantified using the 

RAGS methodology so that the total risks calculated for the future resident adult and child 

4During an evaluation of the RESRAD and RESRAD-Baseline results, it was discovered that the ingestion 
carcinogenic slope factors for 210Pb differed. RESRAD-Baseline was using the carcinogenic slope factor from the 
HEAST, 1994 table while RESRAD had been updated to include the carcinogenic slope factors published in the 
1995 version ofHEAST. RESRAD-Baseline does not allow the user to change the carcinogenic slope factors used 
in the calculations; therefore the risk for· groundwater ingestion was recalculated by hand using the updated 210Pb 
carcinogenic slope factor. 

5The upper boundary of the risk range should not be considered to be a discrete value, but rather an 
approximation, taking into consideration appropriate site conditions, occupancy patterns, etc. 
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include all appropriate pathways. 

In the sections that follow, the risk estimates calculated with RAGS are discussed for 

each population evaluated. A comparison to the RESRAD or RESRAD-BASELINE (as 

applicable) risk estimates is presented in Section 5.2.5. Radionuclide-specific risks have not 

been emphasized. Rather, the combined risk to the population from all ROPCs is quantified 

and evaluated as it represents the relevant hazard posed by site contaminants. 

5.2.4.1 Current and Future Adolescent Trespasser 

The current and future trespasser is assumed to spend the entire time in either Area 

A or Area G during each 2-hour visit. A trespasser in Area A and Area G may be exposed 

to radiation via the external pathway and inadvertent ingestion of surface soil. The exposure 

to external radiation and ingestion intake were calculated based on RME conditions 

consistent with RAGS methodology. 

The risk estimates for the trespasser are shown in Attachment G, Rad Tables 6.1 and 

6.2 for Area A, and Rad Tables 6.28 and 6.29 for Area G. The net risk estimates for Area 

A and Area G are shown in Rad Tables 6.3 and 6.30, respectively. The 5.9E-06 and 1.2E-06 

risks to the trespasser in Area A and Area G, respectively, are within the acceptable risk 

range of 1 E-04 to 1 E-06 established by the USEP A for CERCLA sites. The major exposure 

pathway is external gamma radiation, which accounts for greater than 90 % of the total risk. 

5.2.4.2 Future Site Worker 

External radiation, inadvertent ingestion of surface soil, and ingestion of groundwater 

from the upper glacial aquifer are the relevant exposure pathways for the future site worker. 

The site worker is assumed to divide occupancy time evenly between indoor and outdoor 

areas during each 8-hour visit to Area A or Area G. 

The risk estimates for the site worker in Area A due to exposure point and 

background concentrations are shown in Attachment G, Rad Tables 6.4 through 6.7. The 1.8 

E-04 net risk estimate for the Area A site worker (Attachment G, Rad Table 6.8) slightly 

exceeds the acceptable risk range of 1 E-04 to 1 E-06 established by the USEP A for CERCLA 

sites. The major exposure pathway is external gamma radiation, which accounts for 
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approximately 99 % of the total risk. 

The risk estimates for the site worker in Area G due to exposure point and 

background concentrations are shown in Attachment G, Rad Tables 6.31 through 6.34. The 

3.6E-05 net risk estimate for the Area G site worker (Attachment G, Rad Table 6.35) is 

within the acceptable risk range of 1 E-04 to 1 E-06 established by the USEP A for CERCLA 

sites. 

The major exposure pathway is external gamma radiation, which accounts for 

approximately 95 %of the total risk. 

5.2.4.3 Future Construction Worker 

Like the trespasser and site worker, the construction worker may be exposed to 

ROPCs via external radiation and inadvertent soil ingestion. However, all soil, rather than 

surface soil, is the contaminated medium considered. Inhalation of particulate radioactivity 

is an additional potential route of exposure to ROPCs. The risk estimates due to exposure 

• 

point and background concentrations of ROPCs for these three routes are shown in • 

Attachment G, Rad Tables 6.9 through 6.12 for Area A and Rad Tables 6.36 through 6.39 

for Area G. The net risk estimates are shown in Attachment G, Rad Tables 6.13 and 6.40 for 

Area A and Area G, respectively. 

The risk estimates of 1.4E-04 and 1.5E-04 for the Area A and Area G future 

construction worker, respectively, are essentially equal. These risks slightly exceed the 

acceptable risk range of 1E-04 to 1E-06 established by the USEPA for CERCLA sites. 

However, it must be considered that this risk level for a construction worker exposure during 

60 days in one year, while the USEPA acceptable risk range is intended to apply to a 

potential receptor based on a typical lifetime exposure duration. External gamma radiation 

is the primary contributor to the total risk, accounting for approximately 99 % in either Area 

A or Area G. 

5.2.4.4 Future Resident Adult 

A hypothetical future resident could be exposed to ROPCs via external radiation, 

inadvertent ingestion of soil, ingestion of home grown produce and groundwater from the 
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upper glacial aquifer, and inhalation of radon dedty products. Risk estimates have been 

calculated based on exposure point and background concentrations of ROPCs for residents 

of both Area A and Area G. The risk estimates due to exposure point and background 

concentrations ofROPCs for all pathways, excluding radon data, are shown in Attachment 

GRad Tables 6.14 through 6.19 for Area A, and Rad Tables 6.41 through 6.46 for Area G. 

The net risk estimates are shown in Attachment G, Rad Tables 6.20 and 6.47 for Area A and 

Area G, respectively. 

The net risk estimates for the resident adult are 1.3 E-0 1 and 1.1 E-0 1 for Area A and 

Area G, respectively. These risk estimates are approximately three orders of magnitude 

greater than what is typically considered acceptable by the USEP A. The primary 

contributors to the total risk estimate are inhalation of radon decay products and external 

gamma radiation (approximately 75 and 25% for both Area A and Area G, respectively). 

As mentioned above, the risk estimate resulting from inhalation of radon decay products was 

calculated with RESRAD, which models the indoor radon and radon decay product 

concentration from the radium concentration in surrounding and underlying soil. 

5.2.4.5 Future Resident Child 

The resident child scenario is similar to the resident adult scenario. However, several 

parameter values included in the risk calculations vary from those used for the adult to reflect 

the differences in ingestion, inhalation, and occupancy rates. Risk estimates have been 

calculated based on exposure point and background concentrations ofROPCs for residents 

of both Area A and Area G. The risk estimates due to exposure point and background 

concentrations ofROPCs for all pathways, excluding radon data, are shown in Attachment 

GRad Tables 6.21 through 6.26 for Area A, and Rad Tables 6.48 through 6.53 for Area G. 

The net risk estimates are shown in Attachment G, Rad Tables 6.27 and 6.54 for Area A and 

Area G, respectively. 

The net risk estimates for the resident child are 3.1 E-02 and 2.4 E-02 for Area A and 

Area G, respectively. As was the case for the resident adult, the risk estimates exceed the 

upper boundary of the USEP A acceptable risk range. The primary contributors to the total 

risk estimate are inhalation of radon decay products and external gamma radiation · 
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(approximately 78 and 22% for both Area A and Area G, respectively). 

The differences in some parameter values used to estimate risk to the resident child 

and adult slightly impact the risk estimate calculations. However, the main reason for the 

lower lifetime risk to the child is simply a result of the shorter exposur~ duration (6 years) 

compared to the 30-year exposure duration utilized in the resident adult scenario. 

5.2.5 Uncertainty Analysis 

Comparison of Results - RAGS and RESRAD 

Pathway-specific, above-background excess lifetime cancer risk estimates were 

calculated using both the RAGS methodology and the RESRAD and RESRAD-BASELINE 

models. Both methodologies utilize carcinogenic slope factors published in HEAST 

(USEPA, 1995). The RAGS methodology incorporates a straightforward calculation of 

intake over the exposure period, which is multiplied by the pathway-specific carcinogenic 

slope factor for each radionuclide. The total intake quantities computed by RESRAD are 

• 

influenced by its ability to 1) model the movement of radionuclides through environmental • 

media over time; and 2). account for the ingrowth, mobility, and decay of radioactive decay 

products. Differences in the calculated risk estimates may result from RESRAD's ability to 

perform environmental modeling of radionuclides. 

The pathway-specific results generated via RAGS and RESRADIRESRAD

BASELINE are shown in Table 5-2. The risk estimates due to external radiation are fairly 

consistent, with several sets of paired results essentially identical, and others falling within 

a factor of two of each other with one exception, the risk due to inadvertent ingestion of soil 

by all populations was significantly greater with RAGS in all scenarios. However, the 

relative risk from soil ingestion was one to two orders of magnitude less than that due to 

external radiation. The risk estimates derived with RESRAD due to inhalation of 

particulates by the construction worker were approximately 1.5 orders of magnitude greater 

than those calculated with RAGS. 

As expected, the risk estimates derived with RAGS due to groundwater ingestion 

from the upper glacial aquifer to the site worker, the resident adult, and resident child were 

identical to those derived with RESRAD-Baseline. The risk estimates due to inhalation of 
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TABLE 5-2 

RAGS I RESRAD COMPARISON OF RESULTS 
CAPTAIN'S COVE 

NET RISK 

POPULATION PATHWAY AREA A AREAG 

RAGS RESRAD RAGS RESRAD 

TRESPASSER External Radiation 5.5E-06 5.2E-06 9.7E-07 2.3E-06 

Ingestion of Surface Soil 4.1E-07 l.IE-08 1.9E-07 6.3E-09 

External Radiation 1.7E-04 I.SE-04 3.0E-05 7.8E-05 

SITE WORKER Ingestion of Surface Soil l.SE-06 4.0E-07 8.4E-07 2.3E-07 

Ingestion of Groundwater 4.5E-06 4.5E-06 4.5E-06 4.5E-06 

• External Radiation l.OE-04 l.OE-04 8.2E-05 7.9E-05 

CONSTRUCTION WORKER Ingestion of All Soil 9.4E-06 5.1E-07 I:OE-05 5.6E-07 

Inhalation of Particulates 2.4E-05 3.7E-04 5.3E-05 8.3E-04 

External Radiation 3.4E-02 3.8E-02 2.7E-02 3.0E-02 

Ingestion of All Soil 3.4E-04 2.3E-04 3.7E-04 2.5E-04 

RESIDENT ADULT Ingestion of Home-grown Produce 2.0E-04 3.3E-03 2.2E-04 2.6E-03 

Ingestion of Groundwater 1.5E-05 1.5E-05 1.5E-05 1.5E-05 

Inhalation of Radon Decay Products* -- 9.7E-02 -- 7.7E-02 

External Radiation 6.6E-03 7.5E-03 5.3E-03 5.9E-03 

Ingestion of All Soil 1.4E-04 9.3E-05 1.5E-04 4.2E-05 

RESIDENT CHILD Ingestion of Home-grown Produce 1.9E-05 3.0E-04 2.0E-05 2.3E-04 

Ingestion of Groundwater 1.5E-06 1.5E-06 1.5E-06 1.5E-06 

Inhalation of Radon Decay Products* -- 2.4E-02 -- 1.9E-02 

•: It is not possible to use RAGS methodology to quantify the risk from radon decay products in the absence of radon and radon decay product data. 

• Therefore, the radon inhalation pathway risk calculated with RESRAD is included here . 



• 

• 

• 

radon decay products by both the resident adult and resident child were only performed via 

RESRAD because it is not possible to use RAGS methodology to quantify the radon pathway 

in the absence of radon and radon decay product data. 

The risk estimates calculated with RESRAD due to ingestion of ROPCs in home

grown produce were significantly higher than those calculated with RAGS. This apparent 

discrepancy is not surprising because the methodology incorporated in RESRAD model 

differs from that utilized in RAGS. Whereas RAGS performs a straightforward calculation 

based on the fractional uptake from soil to plant, RESRAD incorporates several factors, such 

as redistribution of ROPCs in soil and foliar deposition in addition to root uptake and rate 

of soil erosion. 

5.2.6 Summary 

Radionuclide analyses of soil samples showed that ROPCs present at Area A and 

Area G are at concentrations which exceed the range of natural background. For several 

populations evaluated, the total excess lifetime cancer risk estimates due to exposure to these 

radioactive contaminants exceed the upper boundary of the risk range generally deemed 

acceptable at CERCLA sites. Concentrations of radionuclides in sediments from the 

retention ponds and the wetland area were within the range of natural background for soil. 

Exposure to sediments, therefore, do not pose any above-background risk to current or future 

populations. 

Site worker, resident adult, and resident child exposure to groundwater via ingestion 

result in total excess lifetime cancer risks within the USEP A acceptable risk range. It is 

unclear ifROPCs have migrated into the upper glacial aquifer. Radionuclide concentrations 

in groundwater which exceeded the MCLs were primarily due to relatively higher 

concentrations of 228 Ra. The sum of the 226 Ra and 228 Ra concentrations in groundwater from 

all but three samples were less than the 5 pCi!L MCL set by the USEPA. However, two are 

background wells (the background Konica well and the background well GW-MP-llD). 

Therefore, the fluctuations in concentrations of radium may reflect regional variability . 
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5.3 HUMAN HEALTH EVALUATION: CHEMICAL RISK 

5.3.1 Data Evaluation 

This section of the human health evaluation focuses on chemical contamination in 

surface and subsurface soils throughout the Site, groundwater underlying the Site, and 

surface water and sediment from the retention ponds and the wetland area. While the entire 

environmental data set has been presented earlier, data summary tables, organized to 

facilitate the data evaluation, are presented and discussed in the following sections. The 

intent is to identify those environmental media and COPCs that, if contacted, pose potential 

risks to human health. Where available, federal criteria are presented in the data summary 

tables as a frame of reference in evaluating the levels of chemical contamination. 

Laboratory analytical methodologies and data validation procedures were selected to 

meet the data quality objectives identified in the Work Plan. All samples were analyzed by 

non-RAS laboratories; CLP laboratories could not accept any samples from the Site due to 

the potential for radioactive contamination. The laboratory statement of work and analytical 

methodologies were developed to be consistent with the latest CLP methodology (ILM0.40 

and OLM03.2 for TALITCL analyses) or USEPA-approved analytical methods for other 

parameters. Analytical data were validated following USEP A guidelines by USEP A Region 

II certified data validators. 

Regarding environmental media, the soils, groundwater, surface water and sediment 

are of concern because they are or may become readily available for human contact. Air is 

also of concern due to the potential for airborne chemically-contaminated respirable 

particulate matter to be released from soil. 

Regarding chemical contamination, the following process was used to select COPCs. 

A concentration-toxicity screen was conducted first, to identify those chemicals in a 

particular medium most likely to contribute significantly to the risk estimates. Chemicals 

representing greater than 1% of the total relative risk were selected as COPCs. The 

chemicals were then screened against USEPA, Region III risk-based concentrations (RBCs) 
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for resi~ential use and tap water use (USEPA, 1998d) for soil and groundwater, respectively, • 

so as not to eliminate chemicals at concentrations greater than the RBCs. Chemicals detected 

in concentrations greater than the RBCs were selected as COPCs. For the metals, since they 

naturally occur in soil, if the average detected concentration in soil or sediment is less than 

twice the site-specific average background concentration the chemical was eliminated as a 

COPC. For the essential nutrients (i.e., calcium, iron, magnesium, potassium and sodium), 

if the concentrations are less than nutrient screening concentrations calculated using 

recommended Daily Allowances (RDA), the chemical was eliminated as a COPC. A number 

of detected chemicals are without USEP A toxicity criteria and could not be included in the 

concentration-toxicity screen. Chemicals without toxicity criteria are selected as COPCs and 

evaluated qualitatively. Finally, chemicals with a USEPA weight-of-evidence classification 

of A (i.e., known human carcinogens) were also selected as COPCs. The concentration-

toxicity screen methodology and results, as well as the reason for selection or elimination of 

COPCs where not based solely on thescreen, are presented in Attachment F. The derivation 

of the nutrient screening concentrations is also presented in Attachment F. • 

Chemical analytical data for soil, groundwater, surface water, and sediment from the 

field investigation are summarized in Standard Tables 2.1 to 2.10 in Attachment H and 

discussed below. The PCBs, a class of chlorinated hydrocarbons with a biphenyl nucleus, 

were manufactured commercially in the U.S. as chemical mixtures under the trade name 

Aroclor. They are routinely analyzed, quantified, and reported in environmental samples as 

individual Aroclor mixtures (e.g., Aroclor 1254). Aroclors 1248, 1254, and 1260 were 

detected in one or more samples. Concentrations of the Aroclor mixtures, where detected 

in a sample, are summed and reported throughout this evaluation as simply "PCBs". Figures 

depicting sample locations can be referenced in previous sections of the report. COPCs for 

surface soil and all soil by area, for groundwater underlying the Site, and for surface water 

and sediment are summarized below and presented in Standard Tables 2.1 to 2.10 in. 

Attachment H. With the exception of nine COPCs without USEP A toxicological criteria, 

all of the COPCs are evaluated quantitatively. The nine COPCs without USEP A 

toxicological criteria, which include three organic chemicals classified as polycyclic aromatic 

hydrocarbons (PAHs) (acenaphthylene, benzo[g,h,i]perylene, and phenanthrene), one semi-
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volatile organic compound ( 4-methyphenol), three pesticides ( endosulfan sulfate, endrin 

aldehyde, and endrin ketone) and two metals (lead and magnesium), are evaluated 

qualitatively. 

5.3.1.1 Soil 

Soil quality data are summarized in Standard Tables 2.1 to 2.6 in Attachment H; 

frequency of detection, range of detected concentrations, range of qualifiers, locations of the 

maximum detected concentrations, range of detection limits, concentrations used for 

screening,. background values, screening toxicity values, ARARITBC values (TBC values 

are associated with specific exposure assumptions and risk values), ARAR/TBC sources, 

COPC flags, and the rationales for chemical deletion or selection are provided. Data for soil 

are grouped as previously discussed in Section 5.2.1 Data Evaluation for the human health 

evaluation, radiological risk. 

Site-specific background metals concentrations in soil are derived based on data from 

selected samples collected during the Li Tungsten investigation. These samples were 

. collected from soil borings in areas that do not appear to have been impacted by site-related 

activities. Data from the following seven soil samples at three boring locations and one test 

· pit location are used to characterize site-specific background: 

Boring locations 
LT-MP-5 
LT-MP-5B 
LT-MP-11D 

Test Pit location 
LT-TP-06 

Area A: 

LT-MP-11DB 
LT-SB-13 
LT-SB-13B 

Based on the above analysis, eight [benzo(a)pyrene, benzo(g,h,i)perylene, 

phenanthrene, PCBs, antimony, arsenic, copper, and lead] COPCs were selected in surface 

soil and 19 [benzo( a )anthracene, benzo( a )pyrene, benzo(b )fluoranthene, 

benzo(g,h,i)perylene, dibenz(a,h)anthracene, indeno(l ,2,3-cd)pyrene, phenanthrene, endrin 

aldehyde, PCBs, antimony, arsenic, barium, cadmium, cobalt, copper, iron, lead, and 
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manganese] COPCs were selected in all soil. 

Area G: 

Based on the above analysis, nine [benzo(b)fluoranthene, benzo(a)pyrene, 

benzo(g,h,i)perylene, indeno(1,2,3-cd)pyrene, phenanthrene, arsenic, barium, copper, and 

lead] COPCs were selected in surface soil and 15 [ acenaphthylene, benzo(a)anthracene, 

benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, phenanthrene, endosulfan 

sulfate, endrin ketone, PCBs, antimony, arsenic, cadmium, iron, lead, and manganese] 

COPCs were selected in all soil. 

5.3.1.2 Groundwater 

Groundwater quality data from ten on-site monitoring wells (CDM-3 is designated 

a background well as described below) are summarized in Standard Tables 2.7 to 2.8; 

frequency of detection, range of detected concentrations, range of qualifiers, locations of the 

maximum detected concentrations, range of detection limits, concentrations used for 

• 

screening, background values, screening toxicity values, ARAR values, ARAR sources, • 

COPC flags, and the rationales for chemical deletion or selection are provided. Here the 

ARARs are the USEPA MCLs promulgated under the Federal Safe Drinking Water Act. A 

MCL is the maximum permissible level of a contaminant in water which is delivered to any 

user of a public water system. 

Site-specific background concentrations in groundwater are derived based on data 

from selected monitoring wells collected during the Li Tungsten investigation. These 

include two rounds of data from monitoring wells MP-5 and MP-11D, as well as one sample 

(GW-Konica-01) collected from a well installed for an investigation of the neighboring 

Konica Imaging property that had been identified as representing background conditions. 

In addition to the samples from the Li Tungsten investigation, one on-site monitoring well 

(CDM-3) at the Captain's Cove site was identified as representative of background; the 

sample collected from this well (CC-MW-CDM-3) was also included in the background data 

set. 

Based on the above analysis, 17 [benzene, chlorobenzene, chloroform, 1 ,2-

dichloroethane, 1 ,2-dichloroethene, methylene chloride, tetrachloroethene, toluene, 
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trichloroethene, vinyl chloride, bis(2-chloroethyl)ether, 1 ,4-dichlorobenzene, endosulfan 

sulfate, antimony, arsenic, lead, and magnesium] COPCs were selected in groundwater. 

5.3.1.3 Surface Water and Sediment 

Surface water and sediment quality data are summarized in Standard Tables 2.9 and 

2.1 0, respectively; frequency of detection, range of detected concentrations, range of 

qualifiers, locations of the maximum detected concentrations, range of detection limits, 

concentrations used for screening, background values (for sediment only), COPC flags, and 

the rationales for chemical deletion or selection are provided. Surface water data collected 

from one location in each of the retention ponds and surface water quality data from one 

sample collected in the topographic depression in the southwestern portion of the Site were 

combined to represent on-site surface water. Sediment quality data collected from one 

location in each of the retention ponds were combined to represent sediment in the retention 

ponds. The sampling locations in the wetland area were analyzed for radionuclides only . 

No site-specific background data were collected for surface water and sediment as 

part of either this or the Li Tungsten investigations. Site-specific background concentrations 

· in soil are used for screening metals in sediment. No toxicity screening values are available 

for surface water and sediment. Therefore, only the concentration/toxicity screen, nutrient 

screen, and, for sediment, comparison to background were used to select COPCs. 

Based on the above analysis, l1 [aluminum, antimony, arsenic, barium, cadmium, 

copper, iron, lead, manganese, nickel, and vanadium] COPCs were selected in surface water 

and ten [benzo(g,h,i)perylene, phenanthrene, 4-methylphenol, antimony, arsenic, cadmium, 

copper, lead, silver, and zinc] COPCs were selected in all soil. 

5.3.2 Exposure Assessment 

The objective of the exposure assessment is to estimate the type and magnitude of 

human exposure to the COPCs that are present at or migrating from the media being 

evaluated . 
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5.3.2.1 Potentially Exposed Populations 

Potentially exposed populations are as discussed previously in Section 5.2.2.1 

Potentially Exposed Populations for the radiological risk assessment. 

5.3.2.2 Exposure Pathways 

Exposure pathways are generally as discussed in Section 5.2.2.2 Exposure Pathways 

for the radiological risk assessment with the following exceptions: 

• instead of external radiation, dermal contact with COPCs in soil, surface water, 
sediment, and groundwater is considered, 

• trespasser exposure pathways include exposure to surface water in the retention 
ponds and low area via dermal contact and do not include exposure to sediment at the 
wetland area because no chemical analyses were performed for those samples, 

• because volatile organic chemicals (VOCs) were selected as COPCs in groundwater, 
resident exposure to VOCs in groundwater via inhalation during showering is 
evaluated, 

• and resident exposure to chemicals in home-grown produce is not evaluated. 

• 

The exposure pathways selected for evaluation and the basis for inclusion or • 

exclusion of certain exposure scenarios are provided in Standard Table 1 in Attachment H. 

5.3.2.3 Data Utilization 

Data utilization is as discussed previously in Section 5.2.2.3 Data Utilization for the 

human health evaluation, radiological risk with one exception. If a COPC was not detected 

in a sample, a value of 'li its limit of detection is used as a "proxy" concentration. Adjusting 

non-detects by assigning values of 'li the limit of detection assumes that a chemical may be 

present at a concentration just bdow the reported limit of detection. Data that were noted 

(i.e., qualified) by the laboratory or the data validator with an indicator that the concentration 

was estimated, or that the identity of the chemical and the concentration were based on 

presumptive evidence, were treated the same way as data without such qualifiers. 

5.3.2.4 Estimates of Chemical Intake 

Estimates of chemical intake are as discussed previously in Section 5.2.2.4 . 

Estimates of Contaminant Intake for the human health evaluation, radiological risk with the 
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following exceptions. Exposure point concentrations of volatile COPCs in air from release 

from groundwater during showering were calculated as described in Attachment F following 

guidance in Schaum et al. (1992). An adjustment factor of 0.6 times the exposure point 

concentration was used to evaluate exposure of the skin (termed dermal exposure) to the 

volatile COPCs in groundwater during showering (Schaum et al., 1992). This approach was 

also used for site worker exposure to groundwater via dermal contact. The exposure point 

concentrations are presented in Standard Table 3 in Attachment H. 

The generic equation for estimating chemical intakes which defines the intake 

variables in terms of chemical-related, population-related and evaluation-determined 

parameters is as follows: 

Equation: 

Where: 

CDI 

c 

CR 

EFD 

EF 

ED 

BW 

AT 

= 

CDI = c X CR X EFD 
BWx-AT 

Chronic Daily Intake; the amount of chemical at the exchange 

boundary (mg/kg body weight-day) 

Chemical concentration; the "average" concentration contacted over the 

exposure period (e.g., mglkg soil) (In practice, Cis either the 95% UCL on the 

average concentration or the maximum concentration.) 

Contact Rate; the amount of contaminated medium contacted/unit time or 

event (e.g. liters/day) 

Exposure frequency and duration; describes how long and how often exposure 

occurs; often calculated using _two terms (EF and ED) 

exposure frequency (days/year) 

exposure duration (years) 

Body Weight; the average body weight over the exposure period (kg) 

Averaging Time; time period over which exposure is averaged (days) 

The averaging time (AT) referenced depends on the type of toxic effect being 

assessed. When evaluating exposures for potential long-term, non-cancer health effects, 

intakes are calculated by averaging over the period of exposure. This is equal to the 
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exposure duration (ED) multiplied by 365 days/year. When evaluating potential carcinogenic 

risks, intakes are calculated by prorating the total cumulative intake .over a lifetime (i.e., 

lifetime average daily intake). This is equalto 70 years multiplied by 365 days/year. This 

distinction is consistent with the hypothesis that the mechanism of action for each of these 

effects is different. The approach for carcinogens is based on the assumption that a high dose 

received over a short period of time is equivalent to a corresponding low dose spread over. 

a lifetime. 

Application of the exposure equations results in estimates of chemical intake or 

absorbed dose expressed in mg of chemical per kg body weight per day (mg/kg-day). 

Other variables used in estimating chemical intakes are as discussed previously in 

Section 5.2.2.4 Estimates of Radionuclide Intake for the human health evaluation, 

radiological risk and are presented in Standard Tables 4.1 to 4.18 in Attachment H for soil, 

groundwater, surface water, and sediment. Estimation of skin surface areas available for 

contact and skin permeability factors are necessary for evaluation of the dermal contact 

• 

exposure route. The variables for estimating absorbed dose from dermal exposure are also • 

presented in Standard· Tables 4.1 to 4.18 in Attachment H and are described below. 

Soil - Dermal contact with soil is evaluated for arsenic, cadmium, and PCBs only; 

this is due to the general lack of chemical-specific data on dermal absorption from the soil 

matrix (USEPA, 1992). For dermal contact with soil, the surface area available for contact 

(SA), the soil-to-skin adherence factor (SSAF), and the rate of absorption (DABS) are 

considered. 

A SA of 1970 cm2 is used to evaluate dermal contact with soil by trespassers; this 

value represents 12.5% of the total body surface area. The 50th percentile total body surface 

area of 12-18 years is 15,757 cm2 (USEPA, 1989a). An SSAF of 1.00 mg/cm2 is used 

(USEPA, 1992). The average body weight (BW) of 12-18 year olds is 57.7 kg (USEPA, 1989a). 

An DABS of 3% is used for arsenic; this is the value recommended by Cal EPA (US EPA, 

1993a). An DABS of 14% is used for the PCBs as recommended by the USEPA (1996a). 

One % is ,used as the DABS for cadmium; this is the upper value of the 0.1 to 1% range 

provided by the USEPA (1992). 

For site workers and construction workers, a SA of2570 cm2
• corresponding to the 
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surface area of the hands, forearms, and face (calculated as half the surface area of the head) 

is used (USEPA, 1989a). An adult BW of70 Kg is used (USEPA, 1991). All other dermal 

exposure parameters and assumptions are as discussed previously for trespassers. 

SAs of2425 cm2 and 872.5 cm2 are assumed in assessing dermal exposure of resident 

adults and resident children, respectively. The SAs for resident adults and resident children 

were also derived using 12.5% of the total body surface area. The 50th percentile total body 

surface area for an adult (USEPA, 1989a) is 19,400 cm2
• The 50th percentile total body 

surface area (SA) for 2-6 year old children is 6980 cm2 (USEPA, 1992). BWs of 70 and 15 

Kg are used for resident adults and children, respectively (USEP A, 1991 ). All other dermal 

contact parameters and assumptions are as discussed previously for trespassers. 

Groundwater - As dermal exposure of site workers may be possible during washing, 

a SA of2570 cm2
, representing the skin surface of the hands, forearms, and face (calculated 

as half the surface area of the head) is used (US EPA, 1989a). The permeability coefficients 

(PCS) used to estimate dermal exposure are presented in Attachment F. 

In the home, the greatest opportunity for dermal exposure to the COPCs in 

groundwater is during showering or bathing. Thus, the entire surface areas of the body, 

presented above, are used to evaluate exposure resident adult and resident children via 

dermal contact. An exposure time (ET) of 12 minutes/day (or 0.2 hours/day) is used to 

evaluate dermal exposure to the COPCs in groundwater; this value represents the 90th 

percentile value for showering for all age groups (USEP A, 1989a). An inhalation rate of 

0.83 m3/hr is used to evaluate inhalation of volatile COPCs released from groundwater 

during showering (USEPA, 1989a) by both resident adults and children. 

Surface Water: For trespasser exposure to via dermal contact, the PCS used to 

estimate dermal exposure are as presented above for groundwater. An ET of 2 hours is 

assumed. All of the other parameters and assumptions were discussed previously for 

trespasser exposure to soil. 

Sediment: The values used to estimate trespasser exposure via ingestion and dermal 

contact are the same as those for the trespasser exposure to soil. 
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5.3.3 Toxicity Assessment 

The toxicity assessment, also termed the dose-response assessment, serves to 

characterize the relationship between the magnitude of exposure and the potential that an 

adverse effect will occur. It involves determiningwhether exposure to a chemical can cause 

an increase in the incidence of a particular adverse health effect, and characterizing the nature 

and strength of the evidence of causation. The toxicity information is then quantitatively 

evaluated and the relationship between the dose of the contaminant received and the 

incidence of adverse effects in the exposed population is evaluated. 

The USEP A and other regulatory agencies have performed toxicity assessments for 

numerous chemicals and the guidance they provide is used in this human health evaluation. 

These include verified reference doses, or RIDs, for the evaluation of noncarcinogenic effects 

from chronic exposure and cancer potency slope factors for the evaluation of cancer risk 

from lifetime exposure. Each of these is discussed below. Sources of toxicological 

• 

information and criteria, in order of preference, include IRIS (Integrated Risk Information • 

System), which is a USEP A database containing current health risk information for many 

chemicals (USEP A, 1998b ), the USEP A Health Effects Assessment Summary Tables 

(HEAST) which are tabular presentations of provisional toxicity data (USEP A, 1997), and 

the USEPA National Center for Environmental Assessment's (NCEA) Superfund Technical 

Support Center (USEPA, 1998c). 

5.3.3.1 Noncarcinogenic Effects 

The potential for noncancer health effects associated with chemical exposure is 

evaluated by comparing an estimated intake [such as a chronic daily intake (CDI)] over a 

specified time period with a reference dose (RID) derived for a similar exposure period. The 

RID is an estimate of a daily exposure level for the human population, including sensitive 

subpopulations, that is likely to be without an appreciable risk of deleterious effects during 

a lifetime. According to the USEP A, RIDs often have an uncertainty spanning perhaps an 

order of magnitude or greater. Chronic RIDs, used in this report, are specifically developed 
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to be protective oflong-t_erm exposure to a chemical. For the construction worker assumed 

to have exposure over a 1-year period, subchronic RIDs are the more appropriate criteria. 

However, as subchronic RIDs are often lacking or in some cases set equal to chronic RIDs, 

chronic RIDs are used as conservative approximations. 

The RIDs for the characterization of chronic noncancer risk via both oral and 

inhalation exposure routes are presented in Standard Table 5 in Attachment H, along with 

the target organ, any uncertainty or modifying factors used in the derivation of the RID, the 

source ofthe RID, and the date of the RID. Generally order of magnitude (i.e., in increments 

of 1 0) uncertainty factors reflect the various types of data (e.g., a no observable adverse 

affect level from a valid chronic study in humans) used to estimate the RIDs. Modifying 

factors, that can range from greater than zero to 10, reflect qualitative professional judgement 

regarding scientific uncertainties (e.g., the completeness of the overall database) not covered 

under the uncertainty factor. All of the reference doses and concentrations have been 

developed by the USEP A. 

RIDs for oral exposure are available for most of the chemicals of concern. RIDs are 

not available, however, for dermal exposure. In their absence, oral RIDs are used and 

adjusted as per USEP A guidance (USEP A, 1989b) to reflect absorbed dose. This allows for 

comparison between exposures estimated as absorbed doses and toxicity values expressed 

as absorbed doses. In the absence of chemical-specific information on oral absorption, a 

default efficiency was assumed. Oral to dermal adjustment factors and the resulting adjusted 

RIDs are also presented in Standard Table 5. 

' 

A limited number of reference c~ncentrations (RfCs) for inhalation exposure are 

available. Following consultation with! the USEPA NCEA, the available RfCs were . I . 
converted into RIDs based on a standard inhalation rate of20 m3/day, a standard body weight 

I 

of 70 kg, and appropriate chemical-speciftc information. 
I 

The RID for Aroclor 1254, the lower of the two available Aroclor-specific RIDs (the 

RID for Aroclor 1016 is the other), is used as representative of all PCB mixtures. As 

presented earlier, Aroclors 1248, 1254, and 1260 were detected in one or more samples. Use 

of the RID for Aroclor 1254 may overestimate the hazard for the other Aroclor mixtures. 
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The ratio of the estimate of chronic daily intake to the health-protective criterion 

(CDI!RfD) is called a hazard quotient (USEP A, 1989b ). The hazard quotient assumes that 

there is a level of exposure (i.e., the RID) below which it is unlikely for even sensitive 

subpopulations to experience adverse health effects. If the hazard quotient exceeds 1.0, there 

may be concern for potential non-cancer effects. The greater the hazard quotient above 1.0, 

the greater the level of concern. 

5.3.3.2 Carcinogenic Effects 

Regardless of the mechanism of effect, risk evaluation methods employed by the 

USEP A generally derive from the hypothesis that thresholds for cancer induction by 

carcinogens do not exist and that the dose-response relationship is linear at low doses. Such 

risk evaluation methods often require extrapolation from high dose exposures to laboratory 

animals, workers, or other highly exposed individuals to evaluate low doses more typical of 

environmental exposures. In the absence of adequate information to the contrary, a 

• 

linearized, multistage, non-threshold low-dose extrapolation model is recommended by the • 

USEP A as the most appropriate method for assessing chemical carcinogens. The USEP A 

emphasizes that this procedure leads to a plausible upper limit to the risk that is consistent 

with some proposed mechanisms of carcinogenesis (USEP A, 1996c, 1986). 

Through application of this approach, the USEP A has derived estimates of 

incremental excess cancer risk from lifetime exposure to potential carcinogens. This is ac

complished by establishing the carcinogenic potency of the chemical substance through 

critical evaluation of the various test data and fitting dose-response data to a low-dose 

extrapolation model. The slope factor (which describes the dose-response relationship at low 

doses) is expressed as a function of intake [i.e., (mg/Kg-dayYl The slope factors for the 

carcinogenic COPCs presented in Standard Table 6 are used to estimate finite, upper limits 

of risk at low dose levels administered over a lifetime. For children, the estimated cancer 

risk reflects the potential risk over a lifetime due to childhood exposure. The weight-of

evidence classification for carcinogenicity, the source of the slope factor, and the date of the 

slope factor are also presented in Standard Table 6. 

The USEP A recommends a tiered approach for selecting the appropriate slope factor 
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for evaluating exposure to PCBs (US EPA 1996 and USEP A, 1998b ). Based on this 

approach, since exposure via soil ingestion, dermal contact (with application of an absorption 

factor), and inhalation of respirable particulates are evaluated, the "high risk and persistence" 

upper-bound slope factor is used as representative of all PCB mixtures. 

A relative potency approach recommended by the USEP A ( 1993 b) is used to estimate 

cancer risks from exposure to the carcinogenic P AHs. The relative potency approach, which 

takes into account the differing potencies of the carcinogenic P AHs, is used rather than the 

former practice of assuming that all carcinogenic P AHs are equivalent in potency to 

benzo[a]pyrene. Estimates of cancer risks under the equivalent potency assumption 

overestimates the carcinogenic potency of most PAH mixtures since benzo[a]pyrene has 

been demonstrated to be one of the most potent carcinogenic P AHs. The slope factor for 

benzo[a]pyrene is adjusted based on the following potencies of the other carcinogenic PAHs 

relative to benzo[a]pyrene: 

benzo [a ]pyrene 
benzo[ a]anthracene 
benzo[b ]fluoranthene 
dibenz[ a,h ]anthracene 
ideno[1 ,2,3-c,d]pyrene 

1.0 
0.1 
0.1 
1.0 
0.1 

The following equation is used to arrive at an estimate of incremental cancer risk 

(USEPA, 1989b): 

where: 
Risk = 

CDI = 

Risk = CDI x SF 

a unitless probability (e.g., 2 x 1 o-s or 2 in 1 00 thousand) of an 
individual developing cancer; 

chronic daily intake averaged over 70 years (mg/Kg-day); and 

SF slope factor, expressed in (mg/Kg-day)'1 
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This linear equation is valid only at low risk levels (i.e., below estimated risks of 

0.01 ). According to the USEP A, this approach does not necessarily give a realistic 

prediction of risk. The true value of the risk at trace ambient concentrations is unknown, and 

may be as low as zero. 

As with RIDs, the USEP A has not derived slope factors for dermal exposure. In their 

absence, slope factors for oral exposure are used and adjusted to reflect absorbed dose. This 

allows for risk estimation based on exposures estimated as absorbed doses and slope factors 

expressed as absorbed doses. The same absorption factors used to adjust RIDs are applied 

in adjusting slope factors. 

5.3.3.3 Mixtures 

The USEP A has also developed guidelines to evaluate the overall potential for 

noncancer and cancer effects posed by multiple chemicals. For the evaluation of noncarcino

genic health effects, this approach assumes that exposures to several chemicals at the same 

• 

time could result in an adverse health effect. The sum of the hazard quotients (for individual • 

chemicals, exposure routes, exposure pathways, or potentially exposed populations) is the 

hazard index. When the hazard index exceeds 1.0, there may be concern for potential health 

effects. Generally, hazard indices are only calculated for mixtures of chemicals that induce 

the same effect (termed toxic endpoint) by'the same mechanism of action. COPCs that can 

affect the same target organ or system (i.e., have the same toxic endpoint), based on the 

toxicological basis used to derive the RIDs (as presented in Standard Table 5), are as follows: 

Toxicological Basis 

Central Nervous 
System 

Circulatory System 
(Hematopoietic) 

Development 
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COPC 

Aluminum 
Manganese 

Antimony 
Barium 
Cobalt 
Zinc 

PCBs 
Barium 
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Nickel 

Immune System PCBs 

Kidney Toluene 
Trichloroethene 
1 ,4-Dichlorobenzene 
Cadmium 

Liver Chlorobenzene 
Chloroform 
1 ,2-Dichloroethene (total) 
Methylene chloride 
Tetrachloroethene 
Toluene 
Trichloroethene 
1 ,4-Dichlorobenzene 
Iron 

Skin Arsenic 
Silver 

Gastrointestinal Tract Copper 

Lung 1 ,2-Dichloroethane 

In this evaluation, the hazard quotients of a mixture of chemicals that can have 

different effects are first summed into a hazard index as a screening-level analysis, as 

recommended by the USEP A ( 1989b ). This approach may overestimate the likelihood of 

adverse, noncarcinogenic health effects. Then, toxic endpoint-specific hazard indices. are 

calculated. 

For the evaluation of carcinogenic risks, the individual risks associated with exposure 

to each chemical are summed. This additive approach, which assumes that the chemicals act 

independently of each other (i.e., that there are no synergistic or antagonistic chemical 

interactions and all chemicals produce the same effect) is used to approximate the 

probabilities of the same individual developing cancer as a consequence of exposure to two 

or more carcmogens . 
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5.3.3.4 COPCs without Toxicological Criteria 

USEPA-derived toxicological criteria (i.e., RIDs, RfCs, and cancer slope factors for 

oral and inhalation exposure) are not available to quantitatively assess the potential for 

human health risks for nine COPCs including three PAHs (acenapthylene, 

benzo[g,h,i]perylene and phenanthrene), one semi-volatile organic compound (4-

methylphenol), three pesticides (endosulfan sulfate, endrin aldehyde, endrin ketone) and two 

metals (lead and magnesium). Concentrations of the essential nutrient magnesium were 

elevated in seven often groundwater samples relative to background concentrations and were 

elevated in five of ten groundwater samples relative to the nutrient screening concentrations. 

These COPCs are evaluated qualitatively in the Risk Characterization section. 

5.3.3.5 Toxicity Profiles 

Toxicological summaries (termed ToxFAQs) prepared by the Agency for Toxic 

Substances and Disease Registry (ATSDR) ofthe U.S. Public Health Service are provided 

• 

in Attachment H for those COPCs found to be the predominant contributors to risk estimates • 

greater than the USEP A acceptable levels. 

5.3.4 Risk Characterization 

The human health risks associated with potential exposure to the individual COPCs 

for each potentially exposed population, currently and in the future in the absence of remedial 

action, are presented in the Standard Tables 7.1 through 7.19 and 8.1 through 8.19 for non

cancer hazards and cancer risks, respectively, in Attachment H. The potential for 

noncarcinogenic and carcinogenic health effects associated with possible exposure to COPCs 

in the media of concern are summarized in Standard Tables 9.1 through 9.14 in the form of 

total hazard indices and total estimated cancer risks, respectively, and discussed below. 

Where the total hazard index or total estimated cancer risk is greater than the USEP A 

acceptable levels, the COPCs that are the predominant contributors to the risk estimates are 

also presented in Standard Tables 10.1 through 10.10 in Attachment H; the risks for those 

COPCs identified as predominant contributors are either greater than the USEP A acceptable 
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levels or contribute significantly to total risks greater than the USEP A acceptable levels. 

Total pathway hazard indices and total estimated pathway cancer risks are also presented. 

Toxic endpoint-specific hazard indices are also calculated and presented in Standard Tables 

9.1 through 9.14 in Attachment H. 

The estimated risks are compared to the USEP A acceptable levels specified in the 

National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (USEPA, 1990). 

For noncarcinogenic health effects, the NCP states that acceptable exposure levels shall 

represent concentration levels to which the human population, including sensitive subgroups, 

may be exposed without adverse effect during a lifetime or part of a lifetime, incorporating 

an adequate margin of safety. In practice, the USEP A defines this as both hazard quotients 

and hazard indices less than or equal to 1.0. For known or suspected carcinogens, the NCP 

states that acceptable exposure levels are generally concentration levels that represent an 

excess upper bound lifetime cancer risk to an individual of between 10·4 (1 in 10,000) and 

10·6 (1 in 1 ,000,000) . 

5.3.4.1 Current and Future Adolescent Trespassers 

Current and Future Scenarios: Surface Soil at Area A 

The total hazard index (Standard Table 9.1) for adolescent trespasser exposure to the 

COPCs in surface soil from ingestion and dermal contact is 1E+OO (i.e., 1); this hazard index 

is equal to the USEPA acceptable level of 1.0. The total estimated cancer risk (Standard 

Table 9:1) is about lE-05 (i.e., 1 in 100,000), within the USEPA acceptable risk range. 

Current and Future Scenarios: Surface Soil at Area G 

The total hazard index (Standard Table 9.2) for adolescent trespasser exposure to the 

COPCs in surface soil from ingestion and dermal contact is 2E-02 (i.e., 0.02); this hazard 

index is less than the USEP A acceptable level of 1.0. The total estimated cancer risk 

(Standard Table 9.2) is about 9E-07 (i.e., 9 in 10,000,000), less than the USEPA acceptable 

risk range . 

Current and Future Scenarios: Surface Water in the Retention Ponds and Low Area 
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and Sediment in the Retention Ponds 

The total hazard index (Standard Table 9.3) for trespasser exposure to the COPCs in 

surface water from dermal contact and in sediment from ingestion and dermal contact is 3E-

01 (i.e., 0.3); this hazard index is less than the USEPA acceptable level of 1.0. The total 

estimated cancer risk (Standard Table 9.3) is about 2E-06 (i.e., 2 in 1,000,000), within the 

USEP A acceptable risk range. 

5.3.4.2 Future Site Workers 

Future Scenario: Surface Soil at Area A 

The total hazard index (Standard Table 9.4) for site worker exposure to the COPCs 

in surface soil from ingestion and dermal contact is 2E+OO (i.e., 2); this hazard index is 

greater than the USEP A acceptable level of 1.0, indicating a potential for adverse, 

noncarcinogenic health effects. Dermal contact with PCBs is the predominant contributor 

to the risk estimate. The toxic endpoint-specific hazard indices for hematopoeitic, 

• 

developmental, immune system, skin, and gastrointestinal tract effects are less than or equal • 

to USEPA acceptable level. The total estimated cancer risk (Standard Table 9.4) is about 8E-

05 (i.e., 8 in 1 00,000), within the US EPA acceptable risk range. 

Future Scenario: Surface Soil at Area G 

The total hazard index (Standard Table 9.5) for site worker exposure to the COPCs 

in surface soil from ingestion and dermal contact is 3E-02 (i.e., 0.03); this hazard index is 

less than the USEPA acceptable level of 1.0. The total estimated cancer risk (Standard Table 

9.5) is about 5E-06 (i.e., 5 in 1,000,000), within the USEPA acceptable risk range. 

Future Scenario: Groundwater 

The total hazard index (Standard Table 9.6) for site worker exposure to the COPCs 

in groundwater from ingestion and dennal contact is 4E+02 (i.e., 400); this hazard index is 

greater than the USEPA acceptable level of 1.0, indicating a potential for adverse, 

noncarcinogenic effects. Ingestion of arsenic is the predominant contributor to the risk 

estimate. The toxic endpoint-specific hazard indices for liver, lung, hematopoeitic, and 
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kidney effects are less than or equal to the USEPA acceptable level. The toxic endpoint

specific hazard index for skin effects is greater than the USEP A acceptable level. The total 

estimated cancer risk (Standard Table 9 .6) is about 6E-02 (i.e., 6 in I 00), greater than the 

USEP A acceptable risk range. Ingestion of arsenic is the predominant contributor to the risk 

estimate. 

5.3.4.3 Future Construction Workers 

Future Scenario: All Soil at Area A 

The total hazard index (Standard Table 9.7) for construction worker exposure to the 

COPCs in all soil from ingestion, dermal contact, and inhalation is IE+02 (i.e., IOO); this 

hazard index is greater than the USEPA acceptable level of I.O, indicating a potential for 

adverse, noncarcinogenic health effects. Inhalation of manganese and cobalt, ingestion of 

and dermal contact with arsenic, and ingestion of antimony are the predominant contributors 

to the risk estimate. The toxic endpoint-specific hazard indices for liver, developmental, 

immune system, kidney, and gastrointestinal tract effects are less than the USEP A acceptable 

level. The toxic endpoint-specific hazard indices for skin, hematopoeitic and central nervous 

system effects are greater than the USEP A acceptable level. The total estimated cancer risk 

(Standard Table 9. 7) is about I E-04 (i.e., 1 in I ,000), at the upper range of the US EPA 

acceptable risk range. 

Future Scenario: All Soil at Area G 

The total hazard index (Standard Table 9.8) for construction worker exposure to the 

COPCs in all soil from ingestion, dermal contact, and inhalation is 9E+02 (i.e., 900); this 

hazard index is greater than the USEPA acceptable level of 1.0, indicating a potential for 

adverse, noncarcinogenic health effects. Inhalation and ingestion of manganese are the 

predominant contributors to the risk estimate. The toxic endpoint -specific hazard indices for 

liver, hematopoeitic, developmental, immune system, and kidney effects are less than or 

equal to the USEPA acceptable level. The toxic endpoint-specific hazard indices for skin 

and central nervous system effects are greater than the USEP A acceptable level. The total 

estimated cancer risk (Standard Table 9.8) is about 2E-:05 (i.e., 2 in 100,000), within the 
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USEP A acceptable risk range. 

5.3.4.4 Future Residents 

Future Scenario: All Soil at Area A 

The total hazard index (Standard Table 9.9) for adult resident exposure to the COPCs 

in all soil from ingestion and dermal contact is 3E+01 (i.e., 30); this hazard index is greater 

than the USEP A acceptable level of 1.0, indicating a potential for adverse, noncarcinogenic 

health effects. Ingestion of and dermal contact with arsenic and ingestion of antimony are 

the predominant contributor to the risk estimate. The toxic endpoint-specific hazard indices 

for liver, developmental, immune system, kidney, gastrointestinal tract, and central nervous 

system effects are less than or equal to the USEPA acceptable level. The toxic endpoint

specific hazard indices for hematopoeitic and skin effects is greater than the USEP A 

acceptable level. The total estimated cancer risk (Standard Table 9.9) is about 9E-03 (i.e., 

• 

9 in 1 ,000), greater than the USEPA acceptable risk range. Ingestion of and dermal contact • 

with arsenic are the predominant contributors to the risk estimate. 

The total hazard index (Standard Table 9.12) for child resident exposure to the 

COPCs in all soil from ingestion and dermal contact is 2E+02 (i.e., 200); this hazard index 

is greater than the USEP A acceptable level of 1.0, indicating a potential for adverse, 

noncarcinogenic health effects. Ingestion of arsenic, manganese, antimony, iron, copper, 

cadmium, and dermal contact with arsenic and cadmium are the predominant contributors 

to the risk estimate. The toxic endpoint-specific hazard indices for developmental and 

immune system effects are equal to the USEPA acceptable level. The toxic endpoint-specific 

hazard indices for liver, kidney, hematopoietic, gastrointestinal tract, skin, and central 

nervous system effects are greater than the USEP A acceptable level. The total estimated 

cancer risk (Standard Table 9.12) is about 5E-03 (i.e., 5 in 1 ,000), greater than the USEPA 

acceptable risk range. Ingestion of and dermal contact with arsenic are the predominant 

contributors to the risk estimate. 

Future Scenario: All Soil at Area G 
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The total hazard index (Standard Table 9.1 0) for adult resident exposure to the 

COPCs in all soil from ingestion and dermal contact is 2E+Ol (i.e., 20); this hazard index 

is greater than the USEP A acceptable level of 1.0, indicating a potential for adverse, 

noncarcinogenic health effects. Ingestion of manganese and arsenic and dermal contact with 

PCBs are the predominant contributors to the risk estimate. The toxic endpoint-specific 

hazard indices for liver, hematopoeitic, and kidney effects are less than the USEPA 

acceptable level. The toxic endpoint-specific hazard indices for developmental, immune 

system, skin, and central nervous system effects are greater than the USEP A acceptable level. 

The total estimated cancer risk (Standard Table 9.1 0) is about 1E-03 (i.e., 1 in 1,000), greater 

than the USEP A acceptable risk range. Ingestion of and dermal contact with arsenic are the 

predominant contributors to the risk estimate. 

The total hazard index (Standard Table 9.13) for child resident exposure to the 

COPCs in all soil from ingestion and dermal contact is 2E+02 (i.e., 200); this hazard index 

is greater than the USEP A acceptable level of 1 ,0, indicating a potential for adverse, 

noncarcinogenic health effects. Ingestion of manganese, arsenic, PCBs, antimony, and iron, 

and dermal contact with PCBs and arsenic are the predominant contributors to the risk 

estimate. The toxic endpoint-specific hazard index for kidney effects is less than the USEPA 

acceptable level. The toxic endpoint-specific hazard indices for liver, developmental, 

hematopoeitic, immune system, skin, and central nervous system effects are greater than the 

USEPA acceptable level. The total estimated cancer risk (Standard Table 9.13) is about 7E-

04 (i.e., 7 in I 0,000), greater than the USEP A acceptable risk range. Ingestion of arsenic is 

the predominant contributor to the risk estimate. 

Future Scenario: Groundwater 

The total hazard index (Standard Table 9.11) for adult resident exposure to the 

COPCs in groundwater from ingestion, dermal contact, and inhalation is 1E+03 (i.e., 1000); 

this hazard index is greater than the USEP A acceptable level of 1.0, indicating a potential 

for adverse, .noncarcinogenic effects. Ingestion of arsenic and antimony, inhalation of 

chloroform, and dermal contact with arsenic are the predominant contributors to the risk 

estimate. The toxic endpoint-specific hazard indices for lung and kidney effects are less than 
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the USEPA acceptable level: The toxic endpoint-specific hazard indices for liver, skin, and 

hematopoeitic effects are greater than the USEPA acceptable level. The total estimated 

cancer risk (Standard Table 9.11) is about 2E-O 1 (i.e., 2 in 1 0), greater than the USEP A 

acceptable risk range. Ingestion of and dermal contact with arsenic are the predominant 
. ' 

contributors to the risk estimate. 

The total hazard index (Standard Table 9.14) for child resident exposure to the 

COPCs in groundwater from ingestion, dermal contact, and inhalation is 3E+03 (i.e., 3000); 

this hazard index is greater than the USEP A acceptable level of 1.0, indicating a potential 

for adverse, noncarcinogenic effects. Ingestion of arsenic and antimony, inhalation of 

chloroform and chlorobenzene, and dermal contact with arsenic are the predominant 

contributors to the risk estimate. The toxic endpoint-specific hazard indices for lung and 

kidney effects are less than the USEPA acceptable level. The toxic endpoint-specific hazard 

indices for liver, skin, and hematopoeitic effects are greater than the USEP A acceptable 

level. The total estimated cancer risk (Standard Table 9.14) is about 9E-02 (i.e., 9 in 100), 

greater than the USEP A acceptable risk range. Ingestion of and dermal contact with arsenic 

are the predominant contributors to the risk estimate. 

5.3.4.5 COPCs Without Toxicological Criteria 

As presented earlier, USEP A-derived toxicological criteria are not available to 

quantitatively assess the potential for human health risks for three P AHs, one semi-volatile 

organic compound, three pesticides, and two metals. Possible health implications that may 

be associated with exposure to these chemicals are as follows: 

I 

Acenaphthylene, benzo[g,h,i]perylene, and phenanthrene: These three chemicals are 

among the 17 P AHs typically analyzed for and evaluated at hazardous waste sites; the 17 

P AHs often occur together in the environment and many have similar environmental fate and 

toxicological characteristics (ATSDR, 1996). However, reliable environmental fate and 

toxicological information exists for only a few of the 17 PAHs and the potential health 

effects of the other less well-studied P AHs must be inferred from this information (A TSDR, 

1996). The USEPA (1998b) regards all three chemicals as not classifiable as to carcinoge-
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nicity. 

As presented in Standard Table 2, benzo[g,h,i]perylene and phenanthrene were 

detected in one or more soil samples in Area A and Area G in concentrations within the 

range of other detected noncarcinogenic P AHs (e.g., fluoranthene ). As presented in Standard 

Table 2 in Attachment H, benzo[g,h,i]perylene and phenanthrene were also detected in one 

sediment sample from the retention ponds. Since the other detected noncarcinogenic P AHs 

were not selected as COPCs based on the concentration-toxicity screen, it is unlikely that 

acenaphthylene, benzo[g,h,i]perylene nor phenanthrene in either soil or sediment would 

significantly increase the risk estimates. 

4-Methylphenol (p-cresol): 4-Methylphenol is an isomer of cresol which is derived 

from coal tar. 4-Methylphenol is used largely as a disinfectant, in the formulation of 

antioxidants, and also has many applications in the fragrance and dye industries. 

It is readily absorbed through the skin and the membranes of the pulmonary system . 

As such, intoxication may result from ingestion, inhalation, or absorption through the skin. 

Chronic exposure can lead to liver, kidney, spleen, pancreas, and central nervous system 

damage (Lewis, 1998). 

Studies in animals .have not found any additional effects that would occur after 

long-term exposure to lower levels of cresols. It is possible that some of the effects in 

humans listed above, such as kidney problems and anemia, might occur at lower levels if 

exposure occurs over a longer time period. Effects on the nervous system, such as loss of 

coordination and twitching of muscles, are produced by low levels of cresols in animals, but 

it is not known whether low levels also cause such effects in humans. Cresols may enhance 

the ability of carcinogenic chemicals to produce tumors in animals, and have some ability 

to interact with mammalian genetic material in the test tube, but have not been shown to 

produce cancer in humans or animals. The EPA has determined that cresols are possible 

human carcinogens. Animal studies suggest that cresols probably would not produce birth 

defects or affect reproduction in humans (ATSDR, 1997). 4-Methylphenol was detected in 

one of the two sediment samples from the retention ponds at 0.52 mg/Kg. 
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Endosulfan sulfate: Endosulfan sulfate is a reaction product found in technical • 

endosulfan, a man-made insecticide, as a result of oxidation in nature, biotransformation, 

or photolysis.. Information regarding the health effects associated with oral, dermal, and 

inhalation exposure to endosulfan sulfate is unavailable (ATSDR, 1993a). Endosulfan 

sulfate was detected in only one of ten soil samples at Area G at 0.0052 mg/Kg and in 

one of ten groundwater samples at 0.00017 mg/L. 

Endrin aldehyde and Endrin ketone: Endrin aldehyde and endrin ketone are not 

commercially used but are degradation products of the pesticide endrin. Endrin is no 

longer produced or sold for general use in the United States. Information regarding the 

health effects associated with oral, dermal, and inhalation exposure to endrin ketone is 

generally unavailable although one· dietary study in rodents suggests that exposure to 

endrin ketone can cause liver dysfunction (ATSDR, 1994). Endrin aldehyde was detected 

in only one of 19 soil samples at Area A (0.0084 mg/Kg) and endrin ketone was detected 

in six of ten soil samples at Area G ranging in concentration from 0.0068 to 0.024 mg/Kg . 

Lead: Chronic exposure to low levels of lead may result in hematologic (blood and 

blood-forming), neurobehavioral, kidney, and other effects in humans (ATSDR, 1993b). 

Effects such as slowed nerve conduction velocities, altered testicular function, reduced 

hemoglobin production and other signs of impaired heme synthesis, and blood pressure 

effects have been observed in adults. Children, who represent a sensitive portion of the 

population, may experience an array of pathophysiological effects. Electrophysiological 

effects, impaired cognitive performance (as measured by IQ tests, performance in school, and 

other means), heme synthesis impairment, inhibition of pyrimidine and alanine synthesis, 

interference with vitamin D hormone synthesis, and early childhood growth reductions have 

been observed in children. In addition, factors influencing neurological development such 

as low birth weights and decreased gestational age and deficits in mental indices have been 

reported in infants. 

• 

Lead was detected in concentrations greater than the USEP A interim soil lead 

guidance criterion of 400 mg/Kg for residential land use (USEP A, 1998a) or the soil lead 

guidance range of 7 50 to 1700 mg/Kg for industrial land use (USEP A, 1996b) in the • 
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following soil and sediment samples: 

Area A: 

Surface Soil: 

All Soil: 

AreaG: 

All Soil: 

Retention Ponds: 

' ' . ·' ' . ' . ' : ·~ ·, ' ' ' 

CC-SB-21-0-2 (512 mg/Kg) 

CC-TP-1-7-8 (29,500 mg/Kg) 
CC-TP-2-4-5 ( 4,950 mg/Kg) 
CC-TP-3-5-6 (1 0,000 mg/Kg) 
CC-TP-4-5-6 (3,480 mg/Kg) 
CC-SB-12-4-6 (80 1 mg/Kg) 
CC-SB-13-4-6 (735 mg/Kg) 
CC-SB-14-2-4 (6,810 mg/Kg) 
CC-SB-15-2-4 (1,150 mg/Kg) 
CC-SB-17-2-4 (3,330 mg/Kg) 
CC-SB-18-4-6 (3,990 mg/Kg) 
CC-SB-21-0-2 (512 mg/Kg) 

CC-TP-6-5-6 (1,130mg/Kg) 
CC-SB-23-4-6 (870 mg/Kg) 
CC-SB-24-6-8 (3,000 mg/Kg) 
CC-SB-26-6-8 (1,200 mg/Kg) 

CC-SED-1 (3.9 mg/Kg) 
CC-SED-3 (271 mg/Kg) 

Lead was detected in eight of the 10 groundwater samples (to 0.544 mg/L), as well 

as in all of the four background groundwater samples (to 0.133 mg/L), at concentrations 

greater than the USEPA MCL action level of0.015 mg/L for lead in drinking water at the 

tap. 

Magnesium: Magnesium is an essential nutrient in humans involved as a cofactor 

in many vital enzymatic reactions and important in the maintenance of membrane electric 

. potential. The kidney is the key organ in the homeostasis of magnesium, and disturbances 

of magnesium metabolism have been described in several renal diseases. Most magnesium 

compounds taken orally have minimal toxicity (Clayton and Clayton, 1994). By the 

respiratory route, the few available data indicate moderate toxicity. There is no evidence that 
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the inhalation of magnesium dust has led to lung injury. No reports of serious cases of • 

magnesium poisoning among industrial workers have been reported. Magnesium 

concentrations less than those that impart an astringent taste typically pose no health 

problems and are likely to be beneficial to human health; consequently, there are no health-

based limits for drinking water. 

Magnesium concentrations greater than the nutrient screening concentration of 40 

mg/L) were detected in groundwater samples from the following five monitoring wells: 

CC-MW-1 (at 68.4 mg/L) 
CC-MW-2 (at 48.0 mg/L) 
CC-MW-5 (at 76.5 mg/L) 
CC-MW-6 (at 64.2 mg/L) 
CC-MW-8 (at 47.5 mg/L) 

5.3.4.6 Uncertainty Analysis 

Some uncertainty is inherent in the process of conducting predictive, quantitative 

human health evaluations. Environmental sampling and analysis, fate and transport 

modeling, and human exposure modeling are all prone to uncertainty, as are the available 

toxicity data used to characterize risks. 

Uncertainty associated with environmental sampling is generally related to the 

limitations of the sampling in terms of the number and distribution of samples, while 

uncertainty associated with the analysis of samples is generally associated with systematic 

or random errors (e.g., false positive or negative results). Thus exposure may be 

overestimated or underestimated depending on how well each environmental medium is 

characterized. 

While aspects of the exposure assessment methodology can result in overestimation 

or underestimation oflong-term exposure, exposure is probably overestimated, overall, for 

the potentially exposed populations evaluated. The exposure point concentrations used in 

the exposure assessment (i.e., the 95% UCL on the average concentration or the maximum 

detected concentration, without consideration of environmental migration, transformation, 

degradation, or loss) should result in overestimates of long-term exposure. As discussed in 

• 

Attachment F, potential exposure to non-volatile COPCs adsorbed to respirable particulates • 

made airborne from mechanical erosion is based on conservative air dispersion modeling that 
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over predicts air concentrations. 

Assumptions and model input parameters that result in reasonable maximum 

exposure estimates are used in the exposure assessment; the actual frequencies and durations 

of exposure would probably be less than evaluated so that long-term exposure should be 

overestimated. Model input parameters (e.g., permeability constants) which are influenced 

by a number of factors may result in overestimates or underestimates of long-term exposure. 

Potential exposure to chemicals in groundwater from dermal . contact during 

showering (or bathing/washing) is based on data from unfiltered water samples and, as 

chemicals adsorbed to particulates in the water may be unavailable for dermal absorption, 

exposure may be overestimated. 

The derivation ofhealth effects criteria that form the basis of the risk characterization 

can result in overestimates or underestimates of potential health risks. In most cases, the 

criteria are derived from extrapolation from laboratory animal data to humans. RIDs and 

cancer slope factors for oral exposure are used as criteria to assess exposure from dermal 

absorption. While the criteria for oral exposure are adjusted for such use following USEP A 

guidance, oral absorption for the organic chemicals is assumed to be I 00%; this may 

underestimate dermal contact risks for some chemicals. For those chemicals with specific 

oral absorption factors, consideration was not given to the absorption efficiency of the 

exposure vehicle used in the studies on which the toxicity factors are based; this may 

overestimate or underestimate dermal contact risks for some chemicals. Furthermore, for 

some chemicals, health criteria are insufficient to determine reference doses or slope factors 

for oral and/or inhalation exposure. As a result, the overall risks may be underestimated. 

Central Tendency Analysis 

As presented above, analysis of the soil and groundwater pathways resulted in risks 

in excess of the USEPA acceptable levels for the future scenario site worker, construction 

worker, resident adult, and resident child. Per USEP A, Region Il guidance, the pathways are 

reevaluated using central tendency exposure parameter values, where available, in place of 

the upper-bound values used in the RME analysis. This was accomplished by calculating the 

% difference between the RME and the central tendency exposure parameter values used in 

the individual exposure route calculations for each population, where appropriate, and 
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adjusting the RME risks accordingly. The exposure parameter values used in the central • 

tendency analysis are presented in Table 5.:3 and the reevaluated risk estimates are presented 

in Table 5-4. The revised exposure parameter values and reevaluated risks are described 

below. Except as noted, all the other risk estimates remain greater than the USEPA 

acceptable levels.· 

For future site worker exposure to surface soil, 50% of the ingestion and dermal 

contact exposures (i.e., FI = 0.5), an exposed body surface area of2,000 cm2, representing 

a "typical case" limited to the head and hands (USEP A, 1992), and an exposure duration of 

4 years, representing the 50th percentile time spent at a specific job (Bureau of Labor 

Statistics, 1987) are used in the central tendency analysis. The hazard indices for ingestion 

of and dermal contact with surface soil are approximately two and three times less, 

respectively. The estimated cancer risks for ingestion of and dermal contact with surface soil 

are approximately 13 and 16 times less, respectively. This reduces the total pathway hazard 

index for site worker exposure to surface soil at Area A to below the USEP A acceptable 

level of 1.0. • 

For future construction worker exposure to all soil, 50% of the ingestion and dermal 

contact exposures (i.e., FI = 0.5), an exposed body surface area of2,000 cm2
, representing 

a "typical case" limited to the head and hands (USEP A, 1992), and an exposure frequency 

of 20 days/year are used in the central tendency analysis. The hazard indices and estimated 

cancer risks for ingestion, dermal contact, and inhalation exposures to all soil are 

approximately six, eight, and three times less, respectively, for both the hazard index and the 

cancer risk. This reduces the total pathway hazard index for construction worker exposure 

to all soil at both Area A and Area G to below the USEP A acceptable level of 1.0. 

For future adult resident exposure to all soil, 50% of the ingestion and dermal contact 

exposures (i.e., FI = 0.5) and an exposure duration of 9 years, representing the national 

median time spent at one residence (USEP A, 1989b ), are used in the central tendency 

analysis. The total hazard indices and total and estimated cancer risks are each 

approximately two times less; the total pathway hazard indices remain greater than the 

USEP A acceptable levels for adult resident exposure to all soil at Area A and Area G and 

. the total estimated cancer risks remain greater than the USEP A acceptable level for adult 
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EXPOSURE PARAMETER 

Skin Absorption Factor 

Permeability Coefficient 

TABLE 5-3 

SUMMARY OF EXPOSURE PARAMETERS 

CENTRAL TENDENCY 

CAPTAIN'S COVE 

UNITS SYMBOL 

PC 

• 



• 

[1] USEPA, 1991 
[2] USEPA, 1989a 
[3) Professional judgement 
[4) USEPA, 1992a . 

TABLE 5-3 (Continued) 

SUMMARY OF EXPOSURE PARAMETERS 
CENTRAL TENDENCY 

CAPT A IN'S COVE 
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TABLE 5-4 

COMPARISON OF CANCER RISKS AND HAZARD INDICES 
CAPTAIN'S COVE 

RME TENDENCY RME TENDENCY 
EXPOSURE POPULATION CANCER CANCER HAZARD HAZARD 

AND PATHWAY RISK RISK INDEX INDEX 

SCENARIO 
SITE WORKERS 
Ingestion of Surface Soil from Area A 2E-05 2E-06 5E-OJ 3E-OI 
Dermal Contact with Surface Soil from Area A 6E-05 4E-06 IE+OO 4E-OI 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 8E-05 SE-06 2E+OO 7E-Ol 

Ingestion of Surface Soil from Area G 2E-06 IE-07 IE-02 6E-03 
Dermal Contact with Surface Soil from Area G 3E-06 2E-07 2E-02 8E-03 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: SE-06 4E-07 3E-02 IE-02 

CONSTRUCTION WORKER 
Ingestion of All Soils from Area A 7E-05 IE-05 2E+OI 3E+OO 
Dermal Contact with All Soils from Area A IE-05 2E-06 2E+OO 3E-OI 
Inhalation of Respirable Particulates at Area A 4E-05 IE-05 9E+OI 3E+OI 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: lE-04 2E-05 IE+02 3E+OI 

Ingestion of All Soils from Area G 9E-06 IE-06 IE+OI 2E+OO 
Dermal Contact with All Soils from Area G 2E-06 2E-07 7E-OI 9E-02 
Inhalation of Respirable Particulates at Area G 4E-06 IE"06 9E+02 3E+02 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 2E-05 3E-06 9E+02 3E+02 

ADULT RESIDENT 
Ingestion of All Soils from Area A 7E-03 • 3E-03 •• 2E+OI OE+OO 
Dermal Contact with All Soils from Area A 3E-03 • 6E-04 •• JE-,.-01 OE+OO 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 9E-03 3E-03 3E+Ol OE+OO 

Ingestion of All Soils from Area G 9E-04 • 3E-04 •• 2E+OI OE+OO 
Dermal Contact with All Soils from Area G 4E-04 • 3E-04 •• 4E+OO OE+OO 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: lE-03 6E-04 2E+Ol OE+OO 

CHILD RESIDENT 
Ingestion of All Soils from Area A 5E-03 2E-03 2E+02 9E+OI 
Dermal Contact with All Soils from Area A 7E-04 4E-04 · 2E+OI IE+OI 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: SE-03 3E-03 2E+02 IE+02 

Ingestion of All Soils from Area G 6E-04 jE-04 2E+02 8E+OI 
Dermal Contact with All Soils from Area G IE-04 5E-05 7E+OO 3E+OO 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 7E-04 . 4E-04 2E+02 8E+Ol 



TABLE 5-4 (Continued) 

COMPARISON OF CANCER RISKS AND HAZARD INDICES 
CAPTAIN'S COVE 

EXPOSURE POPULATION 
AND PATHWAY 

SITE WORKERS 
Ingestion of Groundwater 
Dermal Contact with Groundwater 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 

ADUL 'I; RESIDENT 
Ingestion of Groundwater 
Dermal Contact with Groundwater 
Inhalation of Chemicals Volatilized from Groundwater 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 

CHILD RESIDENT 
Ingestion of Groundwater 
Dermal Contact with Groundwater 
Inhalation of Chemicals Volatilized from Groundwater 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 

* on year exposure, year exposure plus 24 year adult exposure. 
• • Based on 15 year exposure, 6 year child exposure plus 9 year adult exposure. 

RME 
CANCER 

RISK 

6E-02 
4E-05 
6E-02 

2E-Ol 
5E-04 
4E-08 
2E-Ol 

9E-02 
2E-04 
4E-08 
9E-02 

CENTRAL 
TENDENCY 

CANCER 
RISK 

7E-03 
5E-06 
7E-03 

4E-02 
IE-04 
4E-09 
4E-02 

5E-02 

IE-08 
SE-02 

• 

RME TENDENCY 
HAZARD HAZARD 

INDEX INDEX 

4E+02 4E+02 
2E-Ol 
4E+02 

IE+03 IE+03 
3E+OO 3E+OO 
4E+OI IE+OI 
1E+03 1E+03 

2E+03 IE+03 
4E+OO 
2E+02 6E+OI 
3E+03 1E+03 
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resident exposure to all soil at Area A but are reduced to within the upper end ofthe USEPA 

acceptable risk range for adult resident exposure to all soil at Area G. 

For future child resident exposure to all soil, 50% of the ingestion and dermal contact 

exposures (i.e., FI = 0.5) were assumed in the central tendency analysis. The total hazard 

indices and total estimated cancer risks are each approximately two times less; the total 

pathway hazard indices and total estimated cancer risks remain greater than the USEP A 

acceptable levels for child resident exposure to all soil at both Area A and Area G. 

For future site worker exposure to groundwater, an ingestion rate of 0.7 1/day, an 

exposed body surface area of2,000 cm2
, and an exposure duration of 4 years are used in the 

central tendency analysis; these values represent one-half the overall average adult tap water 

consumption rate of 1.4 1/day (US EPA, 1989a, 1989b ), a "typical case" limited to the head 

and hands (USEPA, 1992), and the 50th percentile time spent at a specific job (Bureau of 

Labor Statistics, 1987), respectively. The hazard indices for ingestion and dermal contact 

exposure remain the same. The estimated cancer risks for ingestion and dermal contact 

exposures are approximately three and eight times less, respectively. The total estimated 

cancer risk, while reduced, remains greater than the USEP A acceptable risk range for site 

worker exposure to groundwater. 

For future adult resident exposure to groundwater, an ingestion rate of 1.4 1/day 

(about six 8-ounce glasses/day), an inhalation rate of0.6 m3/hour, an exposure time of0.2 

hours/day for inhalation while showering, and an exposure duration of9 years are used in the 

central tendency analysis. These values represent the average adult tap water consumption 

rate (USEP A, 1989a, 1989b ), an inhalation rate for all age groups while showering (USEP A, 

1989b ), the 50th percentile time spent showering, 0.1 hours/day, (USEP A, 1989b) plus 0.1 

hours/day spent in the bathroom after the shower, and the national median time spent at one 

residence (USEP A, 1989b ), respectively. The hazard indices for ingestion and dermal 

contact remain the same while the hazard index for inhalation is approximately three times 

less. The estimated cancer risks are approximately five, four, and nine times less, for 

ingestion, dermal contact, and inhalation, respectively. The total pathway hazard index, 

while reduced, remains greater than the USEP A acceptable level. The total estimated cancer 

risk, while reduced, remains greater than the USEP A acceptable risk range. 
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For the resident child, an ingestion rate of 0.5 1/day (about four 4-ounce glasses/day), 

an inhalation rate of 0.6 m3/hour, and an exposure time of 0.2 hours/day for inhalation while 

showering are used in the central tendency analysis. These values represent the total average 

daily consumption rate of water and water-based foods by a 2-year old child (USEP A, 

1989a), an inhalation nite for all age groups while showering (USEPA, 1989a), and the 50th 

percentile time spent showering, 0.1 hours/day, (USEP A, 1989b) plus 0.1 hours/day spent 

in the bathroom after the shower, respectively. The total pathway hazard index and total 

estimated cancer risk, while reduced, remain greater than the USEP A acceptable levels. 

5.3.5 Summary 

The human health evaluation addresses the consequences of reasonable maximum 

exposure to COPCs from hypothetical current and future exposure scenarios in the absence 

of remedial action at the Site. A summary of the risk estimates is presented in Standard 

Tables 9.1 through 9.14 in Attachment H. Estimated risks that exceed the USEPA 

• 

acceptable levels and the chemicals associated with those risks are presented in Standard • 

Tables 10.1 through 10.10 and discussed below by environmental medium. 

5.3.5.1 Soil 

Area A 

Potential exposure to soil at Area A results in hazard indices for noncancer effects 

in excess of the USEP A acceptable level for all populations except the current/future 

scenario adolescent trespasser and estimated cancer risks that exceed the USEP A acceptable 

risk range for the future scenario resident adult and resident child. The predominant 

contributors to hazard indices and cancer risks are arsenic, PCBs, antimony, manganese, and, 

additionally for the child resident, cadmium, copper, and iron. While not evaluated 

quantitatively, lead was detected in 12 of 19 samples at a concentration greater than the 

USEP A interim soil lead guidance criterion of 400 mg/Kg for residential land use. Lead was 

detected in seven of 19 samples at concentrations greater than the soil guidance range of 750 

- 1700 mg/Kg for industrial land use. 
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AreaG 

Potential exposure to soil at Area G results in hazard indices for noncancer effects 

in excess of the USEPA acceptable level for the future scenario construction worker, resident 

adult, and resident child and estimated cancer risks that exceed the USEP A acceptable risk 

range for the future scenario resident adult and resident child. The predominant contributors 

to hazard indices and cancer risks are arsenic, PCBs, and manganese, and additionally for the 

resident child, antimony. While not evaluated quantitatively, lead was detected in four of 10 

samples at concentrations greater than the USEP A interim soil lead guidance criterion of 400 

mg/Kg for residential land use and the soil lead guidance range of 750 - 1700 mg/Kg for 

industrial land use. 

5.3.5.2 Surface Water and Sediment 

Potential exposure of an adolescent trespasser to surface water and sediment does not 

result in a hazard index for noncancer effects or estimated cancer risks in excess of the 

USEP A acceptable levels. 

5.3.5.3 Groundwater 

Potential exposure of the future scenario site worker, resident adult, and resident child 

to groundwater underlying the Site results in hazard indices for noncancer effects in excess 

of the USEP A acceptable level and, for the resident adult and resident child, estimated cancer 

risks that exceed the USEP A acceptable risk range. The predominant contributors to the 

hazard indices are arsenic, chloroform (for resident adult and resident child), and 

chlorobenzene and antimony for the resident child. The predominant contributor to the 

cancer risks is arsenic. While evaluated in the human health evaluation since groundwater 

is a sole source aquifer, potable use of the shallow groundwater underlying the Site in the 

future is unlikely due to the availability of a municipal water supply. In addition, while not 

evaluated quantitatively, lead was detected in eight of the 10 groundwater samples at 

concentrations greater than the USEPA MCL action level of0.015 mg/L for lead in drinking 

water at the tap . 
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5.4 HUMAN HEALTH EVALUATION: RADIOLOGICAL AND CHEMICAL 
RISKS 

Carcinogenic risks associated with potential exposures to ROPCs and COPCs are 

estimated in Sections 7.2 and 7.3, respectively. TQ.e environmental models, risk assessment 

methodologies, and cancer slope factors used in the two analyses are unique to the ROPCs 

and COPCs to which they have been applied. However, despite the differences in the 

quantitative approach to assessing radiological and chemical carcinogenic risks, it is not 

inappropriate to sum the risk estimates for populations that may be exposed to both types of 

contaminants (USEP A, 1997). The resultant combined risks provide the best estimate of the 

· total estimated carcinogenic impact of Site contaminants on potentially exposed populations. 

The total estimated cancer risks are presented in Table 5-5. For the chemical risk 

evaluation, groundwater-related risks are combined with soil-related risks for the future 

scenario site worker, resident adult, and resident child on an area-by-area basis. This was 

done to conform with the radiological risk evaluation. Potential exposures to the current and 

future scenario adolescent trespasser at Area A and Area G, the future scenario site worker, 

resident adult, and resident child at Area A and Area G result in estimated total cancer risks 

greater than the USEPA acceptable risk range. The predominant contributor (i.e., 

radiological or chemical) and the predominant environmental medium (i.e., air, soil, or 

groundwater) to the total estimated cancer risks varies. 

Non-carcinogenic risks do not result from exposure to the radiological contaminants 

present at the Site. Therefore, a combined radiological and chemical non-carcinogenic 

hazard can not be evaluated . 
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TABLE 5-5 i 

• SUMMARY OF CANCER RISKS: RADIOLOGICAL AND CHEMICAL 
CAPTAIN'S COVE 

EXPOSURE POPULATION CANCER 
AND PATHWAY RISK 

CURRENT AND FUTURE SCENARIOS 
ADOLESCENT TRESPASSERS 
Ingestion of surface soil from Area A (chemical) 7E-06 
Dennal contact with surface soil from Area A (chemical) 6E-06 
Ingestion of and external gamma from surface soil from Area A (radiological) 5.9E-06 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 2E-05 

Ingestion of surface soil from Area G (chemical) SE-07 
Dennal contact with surface soil from Area G (chemical) 4E-07 
Ingestion of and external gamma from surface soil from Area G (radiological) 1.2E-06 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 2E-06 

Dennal contact with surface water from the Retention Ponds and low area (chemical) 7E-08 
Ingestion of sediment from the Retention Ponds (chemical) IE-06 
Dennal contact with sediment from the Retention Ponds (chemical) N/A 
Ingestion of and external gamma from sediment from Area B (radiological) N/A 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: lE-06 

FUTURE SCENARIOS 
SITE WORKERS 
Ingestion of surface soil from Area A (chemical) 2E-05 
Dennal contact with surface soil from Area A (chemical) 6E-05 • Ingestion of groundwater (chemical) 6E-02 
Dennal contact with groundwater (chemical) 4E-05 
Ingestion of and external gamma from surface soil from Area A and groundwater ingestion (radiological) 1.8E-04 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 6E-02 

Ingestion of surface soil from Area G (chemical) 2E-06 
Dennal contact with surface soil from Area G (chemical) 3E-06 
Ingestion of groundwater (chemical) 6E-02 
Dennal coritact with groundwater (chemical) 4E-05 
Ingestion of and external gamma from surface soil from Area G (radiological) 3.6E-05 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 6E-02 

CONSTRUCTION WORKER 
Ingestion of all soil~ from Area A (chemical) 7E-05 
Dennal contact with all soils from Area A (chemical) IE-05 
Inhalation of respirable particulates at Area A (chemical) 4E-05 
Ingestion of, external gamma from, and inhalation of respirable particulates from all soils from Area A (radiological) 1.4E-04 
TOTAL PATHWAY HAZARD INDEX/CANCER RISK: JE-04 

Ingestion of all soils from Area G (chemical) 9E-06 
Dennal contact with all soils from Area G (chemical) 2E-06 
Inhalation of respirable particulates at Area G (chemical) 4E-06 
Ingestion of, external gamma from, and inhalation of respirable particulates from all soils from Area G (radiological) I.SE-04 

• TOTAL PATHWAY HAZARD INDEX/CANCER RISK: 2E-04 



• 
TABLE 5-5 (Continued) 

~UMMARY OF CANCER RISKS: CHEMICAL AND RADIOLOGICAL 
CAPTAIN'S COVE 

EXPOSURE POPULATION CANCER 
AND PATHWAY RISK 

ADULT RESIDENT 
Ingestion of all soils from Area A (chemical) 7E-03 * 
Dermaf contact with all soils from Area A (chemical) 3E-03 * 
Ingestion of groundwater (chemical) 2E-Ol 

Dermal contact with groundwater (chemical) 5E-04 
Inhalation of chemicals volatilized from groundwater (chemical) 4E-08 
Ingestion, external gamma, .produce ingestion, radon from soil at Area A and groundwater ingestion (radiological) 1.3E-01 

TOTAL PATHWAY HAZARD INDEX/CANCER RISK: JE-01 

Ingestion of all soils from Area G (chemical) 9E-04 * 
Dermal contact with all soils from Area G (chemical) 4E-04 * 
Ingestion of groundwater (chemical) 2E-01 

Dermal contact with groundwater (chemical) 5E-04 

Inhalation of chemicals volatilized from groundwater (chemical) 4E-08 

Ingestion, external gamma, produce ingestion, radon from soil at Area G and groundwater ingestion (radiological) 1.1 E-01 

TOTAL PATHWAY HAZARD INDEX/CANCER RISK: JE-01 

CHILD RESIDENT 
Ingestion of all soils from Area A (chemical) 5E-03 

Dermal contact with all soils from Area A (chemical) 7E-04 

Ingestion of groundwater (chemical) 9E-02 

Dermal contact with groundwater (chemical) 2E-04 

Inhalation of chemicals volatilized from groundwater (chemical) 4E-08 

Ingestion, external gamma, produce ingestion, radon from soil at Area A and groundwater ingestion (radiological) 3.1E-02 

TOTAL PATHWAY HAZARD INDEX/CANCER RISK: IE-01 

Ingestion of all soils from Area G (chemical) 6E-04 

Dermal contact with all soils from Area G (chemical) lE-04 

Ingestion of groundwater (chemical) 9E-02 

Dermal contact with groundwater (chemical) 2E-04 

Inhalation of chemicals volatilized from groundwater (chemical) 4E-08 

Ingestion, external gamma, produce ingestion, radon from soil at Area G and gr~undwater ingestion (radiological) 2.4E-02 

TOTAL PATHWAY HAZARD INDEX/CANCER RISK: IE-01 

* Based on 30 year exposure, 6 year child exposure plus 24 year adult exposure. 

• 
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6.0SUMMARY 

The FFS was implemented to investigate the overall extent of the radiological 

contamination identified at the Captain's Cove site. During the 1970's and 80's, the Site was 

used by the City of Glen Cove as a municipal landfill and accepted wastes from the Li 

Tungsten site. In 1997, the NYSDEC conducted a surficial radiation survey and delineated 

surficial contamination in two primary areas: the northwest comer (Area A) and the extreme 

eastern comer (Area G). Additional smaller areas of contamination were also identified 

(Areas B, C, D and E). The FFS included field observations, analytical sampling and gamma 

logging profiles which further characterized the areas delineated by the NYSDEC 

investigation. 

Soil 

In Area A, elevated concentrations (greater than 5 pCi/g) of thorium and uranium 

series radionuclides were found in all five test pits and eight of the 15 soil boreholes . 

Contaminated material was primarily found from the surface to approximately seven feet 

below grade. 

In Area G, elevated concentrations of thorium and uranium series radionuclides were 

found in both test pits and in five of the eight soil borings. While the depth of contamination 

varied, the maximum radionculide concentrations were found in the soil at depths between 6 

to 8 feet below grade. 

In subsurface soils, VOCs were detected in relatively few samples from Areas A and 

G. VOCs were detected on the northeast edge of Area A (TP-2, SB-12 and SB-21) in soils 

from 0 to 6 feet. T AGM guidance values were exceeded for acetone, 2-butanone, and 

chlorobenzene. Likewise, seven SVOCs (benzo(b)fluoranthene, benzo(a) pyrene, 

benzo(a)anthracene, chrysene, 2-3 dimethylphenol, napththalene, and carbozole) were 

detected in subsurface soils at concentrations that exceeded the TAGM or USEPA SSL 

guidance values. In addition, total PCBs exceeded the TAGM guidance value (1 ,000 ug/Kg) 

in two samples (at concentrations up to 12,000 ug/Kg) located near the bulkhead in Area G 

and the east edge of Area A near the unpaved road. Pesticides such as heptachlor epoxide 
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were detected in five samples (three samples near the eastern end of Area A arid two samples 

in Area G) with two of the five samples from Area A slightly exceeding the T AGM guidance • 

value (20 ug/Kg). 

Many inorganics in the subsurface soils located within Areas A and G were detected 

at higher concentrations than in areas outside the areas of radiological concern. Some 

inorganics in the soil are similar to accessory metals found in tungsten ore. For example, 

ars~nic was detected in 28 soil samples and exceeded the site-specific background 

concentration in 24 samples and the TAGM guidance value in 23 samples. The highest 

concentration of arsenic (2,760 mg/Kg) was detected in TP-1 in Area A. In contrast, 

concentrations of arsenic detected in borings (SB-7 and SB-8) were 10.8 mg/Kg and 6.6 

mg/Kg, respectively. Chromium, cobalt, manganese, nickel, antimony and beryllium also 

showed similar distribution patterns (higher in areas associated with Areas A and G than 

outside these areas). 

Groundwater 

Several VOCs (petroleum and chlorinated volatile hydrocarbons) were detected in • 

samples from CDM-2 and MW-3 located geographically outside of Area A and G. Several 

SVOCs were detected in three monitoring wells (MW-3, CDM-1 and CDM-2). CDM-1 and 

CDM-2 are hydraulically upgradient of Area G and MW-3 is located in the middle of the site. 

One pesticide (Endosulfan sulfate) was detected at a low concentration in CDM-4. PCBs 

were not detected in any of the samples. 

Inorganics in groundwater were frequently detected with similar distribution patterns. 

Arsenic, antimony, aluminum, selenium and thallium were detected above MCLs. For 

arsenic, aluminum and antimony, the highest concentrations were detected in MW-8 at 

concentrations exceeding the NYSDEC and EPA MCLs (6 ug/L to 200 ug/L). Arsenic was 

detected in seven of the ten wells at concentrations ranging from 2.3 1 ug!L (MW-2) to 

1 0,200 ug/L (MW -8). Antimony was detected in three of the 10 wells, with the highest 

concentration detected in MW -8 ( 41.4 ug/L ). Aluminum was detected in four of the 10 wells 

at concentrations ranging from 25.6 J ug/L (MW-5) to 254 E ug/L (MW-8). 

Uranium and thorium series radionuclide concentrations were less than 2 pCi/L in all • 
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surface water samples . 

Surface Water 

VOCs, SVOCs and pesticides were not detected from the three surface water samples· 

collected from the east and west retention ponds and topographic depression in the 

southwestern portion of the Site near Area C and downgradient of Area A. In general, SW-3 

(topographic depression) had significantly higher concentrations of inorganics detected than 

either of the two retention pond samples. In addition, SW-3 exceeded the surface water 

standards for aluminum (I5,000 ug/L), cobalt (43.6 ug/L), copper (333 ug/L), iron (62,000 

ug/L), lead (4I8 ug/L), manganese (I,840 ug!L), nickel (63.6 ug/L), and zinc (77e ug/L). 

Sediment 

Only two VOC compounds (acetone and 2-butanone) were detected at low concentrations 

from one of the two sediment samples collected from the topographic depression near Area 

C. SVOCs and PCB compounds were not detected in either SED-I (west retention pond) or 

SED-3 (topographic depression). Several pesticide compounds were detected. Inorganics 

detected in SED-3 generally had higher concentrations than SED-I. For example, antimony, 

arsenic, cadmium, chromium, and nickel were detected at higher concentrations in SED-3 

than in SED-I. The lead concentration, for example, was approximately 69 times greater in 

SED-3 (3.9 mg/Kg vs. 27I mg/Kg). Uranium and thorium series radionuclide concentrations 

were less than 2 pCi/g in all sediment samples. 

Radiological Risk 

Radionuclide analyses of soil samples showed that ROPC are present in Area A and 

Area G at concentrations which exceed the range of natural background. For several 

populations evaluated, the total excess lifetime cancer risk estimates due to exposure to these 

radioactive contaminants exceeded the upper boundary of the risk range generally deemed 

acceptable at CERCLA sites. Concentrations of radionuclides in sediments from the 

retention ponds and the wetland area were within the range of natural background for soil. 
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Exposure to sediments, therefore, does not pose any above-background risk to current or 

future populations. • 

Site worker, resident adult and resident child exposure to groundwater via ingestion 

resulted in total excess lifetime cancer risks within the USEP A acceptable risk range. It is 

unclear if ROPC have migrated into the Upper Glacial aquifer. Radionuclide concentrations 

in groundwater which exceeded the MCLs were primarily due to relatively higher 

concentrations of 228 Ra. The sum of the 226 Ra and 228 Ra concentrations in groundwater from 

all but three samples were less than the 5 pCi/L MCL set by the USEP A. Two of these 

samples came from background wells (Konica-1 and MP-11 D), therefore, the fluctuations in 

concentrations of radium may reflect regional variability. 

Chemical Risk 

The human health evaluation addresses the consequences of reasonable maximum 

exposure to COPC from hypothetical current and future exposure scenarios in the absence of 

remedial action at the Captain's Cove site. Estimated risks that exceed the USEPA 

acceptable levels and the chemicals associated with those risks are discussed below by • 

environmental medium. 

Potential exposure to soil in Area A results in hazard indices for noncancer effects in 

excess of the USEP A acceptable level for all populations except the current/future scenario 

adolescent trespasser. Estimated cancer risks that exceed the USEP A acceptable risk range 

for the future scenario resident adult and resident child. The predominant contributors to 

hazard indices and cancer risks are arsenic, PCBs, antimony, manganese, and additionally for 

the child resident, cadmium, copper and iron. While not evaluated quantitatively, lead was 

detected in 12 of 19 samples at a concentration greater than the USEP A interim soil lead 

guidance criterion of 400 mg!Kg for residential land use. Lead was detected in seven of 19 

samples at concentrations greater than the soil guidance range of 750 - 1,700 mg/Kg for 

industrial land use. 

Potential exposure to soil in Area G results in hazard indices for noncancer effects in 

excess of the USEPA acceptable level for the future scenario construction worker, resident 

adult, and resident child. Estimated cancer risks exceed the USEP A acceptable risk range for • 
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the future scenario resident adult and resident child. The predominant contributors to hazard 

indices and cancer risks are arsenic, PCBs, manganese, and additionally for the resident 

child, antimony. While not evaluated quantitatively, lead was detected in four of 10 samples 

at concentrations greater than the USEP A interim soil lead guidance criterion of 400 mg/Kg 

for residential land use and the soil lead guidance range of 750 - 1, 700 mg/Kg for industrial 

land use. 

Potential exposure of an adolescent trespasser to surface water and sediment does not 

result in a hazard index for noncancer effects or estimated cancer risks in excess of the 

USEP A acceptable levels. 

Potential exposure of the future scenario site worker, resident adult and resident child 

to groundwater underlying the Captain's Cove site results in hazard indices for noncancer 

effects in excess of the USEPA acceptable level. For the resident adult and resident child, 

estimated cancer risks exceed the USEP A acceptable risk range. The predominant 

contributors to the hazard indices are arsenic, chloroform (for resident adult and resident 

child), and chlorobenzene and antimony for the resident child. The predominant contributor 

to the cancer risks is arsenic. While evaluated in the human health evaluation since 

groundwater is a sole source aquifer, potable use of the shallow groundwater underlying the 

Captain's Cove site in the future is unlikely due to the availability of a municipal water 

supply. In addition, while not evaluated quantitatively, lead was detected in eight of the 10 

groundwater samples at concentrations greater than the USEPA MCL action level of 0.015 

mg/L for lead in drinking water at the tap. 

Radiological and Chemical Risk 

Despite the differences in the quantitative approach to assessing radiological and 

chemical carcinogenic risks, it is not inappropriate to sum the risk estimates for populations 

that may be exposed to both types of contaminants. The resultant combined risks provide the 

best estimate of the total estimated carcinogenic impact of Captain's Cove site contaminants 

on potentially exposed populations. 

Potential exposures to the current and future scenario adolescent trespasser, the future 

scenario site worker, resident adult and resident child in Area A and Area G result in total 
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cancer risk estimates which are greater than the USEP A acceptable risk range. The 

predominant contributor (i.e., radiological or chemical) and the predominant environmental 

medium (i.e., air, soil, or groundwater) to the total estimated cancer risks varies. 

Non-carcinogenic risks do not result from exposure to the radiological contaminants 

present at the site, therefore, a combined radiological and chemical non-carcinogenic hazard 

can not be evaluated. 

I 
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8.1 Abbreviations and Acronyms 

ABBREVIATION/ ACRONYM 

Applicable or Relevant and Appropriate Requirements 

Alternative Remedial Contracting Strategy 

American Society ofTesting Materials 

Ambient Water Quality Criteria 

Clean Air Act 

Construction and Demolition (debris) 

Camp Dresser and McKee 

8.0 GLOSSARY 

ARARs 

ARCS 

ASTM 

AWQC 

CAA 

C&D 

CDM 

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 

1980 

CFR 

Ci 

CLP 

em 

CPM 

CRQL 

DO 

DOE 

DOT 

ER-L 

ER-M 

FAR 

FFS 

FS 

FSP 

GM 

Code of Federal Regulation 

Curie 

Contract Laboratory Program 

Centimeter 

Counts Per Minute 

Contract Required Quantification Limit 

Dissolved Oxygen 

Department of Energy 

Department of Transportation 

Effects Range-Low 

Effects Range-Medium 

Federal Acquisition Regulation 

Focussed Feasibility Study 

Feasibility Study 

Field Sampling Plan 

Geiger Mueller (Pancake Detector) 
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Hart Fred C. Hart Associates, Inc. 

HASP Health and Safety Plan • KCPM Counts Per Minute x 1 ,000 

LLRWPA Low Level Radioactive Waste Policy Act 

LNAPL Light Non-Aqueous Phase Liquid 

LOAEL Lowest Observed Adverse Effect Level 

MCL Maximum Contaminant Level 

MCLG Maximum Contaminant Level Goal 

MPI Malcolm Pimie, Inc. 

rnrem millirem 

mR!h milliRoentgen per hour 

MSL Mean Sea Level 

MW Monitoring Well 

NAAQS National Ambient Air Quality Standards 

NCP National Contingency Plan 

NGVD National Geodetic Vertical Datum • NOAA National Oceanic and Atmospheric Administration 

NOAEL No Observed Adverse Effect Level 

NORM Naturally Occurring Radioactive Material 

NPDES National Pollution Discharge Elimination System 

NPL National Priorities List 

NRC Nuclear Regulatory Commission 

NTU Nephelometric Turbidity Unit 

NYCRR New York Codes, Rules and Regulations 

NYSDEC New York State Department of Environmental Conservation 

NYSDOH New York State Department of Health 

NYSDOS New York State Department of State 

NYSWQS New York State Water Quality Standards and Guidance Values 

OSHA Occupational Safety and Health Administration 

PA Preliminary Assessment • 
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PAH Polycyclic Aromatic Hydrocarbons 

• PCB Polychlorinated Biphenyls 

PCE Perchloroethy lene 

pCi/g picoCurie per gram 

pCi/L picoCurie per Liter 

PIC Pressurized Ion Chamber 

PID Photoionization Detector 

POC Principal Organic Contaminant 

PRP Potentially Responsible Party(ies) 

PVC Polyvinyl chloride 

QAPjP Quality Assurance Project Plan 

R Roentgen 

Ra Radium 

RCRA Resource Conservation and Recovery Act 

rem rem 

• RI/FS Remedial Investigation/Feasibility Study 

RME Reasonable Maximum Exposure 

ROD Record of Decision 

ROPC Radionuclide of Potential Concern 

. Roux Roux Associates 

SARA Superfund Amendments and Reauthorization Act of 1986 

SAS Special Analytical Services 

SB Soil Boring 

SDWA Safe Drinking Water Act 

SED Sediment Sample 

SGVs Sediment Guideline Values 

SOP Standard Operating Procedure(s) 

SPT Standard Penetration Test 

SPDES State Pollution Discharge Elimination System 

• SSI Site Screening Investigation 
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SSL Soil Screening Level 

Sv Sievert 

sw Surface Water Sample 

svoc · Semi-Volatile Organic Chemical 

TAGM Technical Assistance Guidance Memorandum (NYSDEC) 

TAL Target Analyte List 

TBC "To Be Considered" Material 

TCL Target Compound List 

TCLP Toxicity Characteristics Leaching Procedure 

Th Thorium 

TOC Total Organic Carbon 

TP Test Pit 

TRVs Toxic Reference Values 

~g/Kg microgram per Kilogram 

~g/L microgram per Liter 

~Rih microRoentgen per hour 

u Uranium 

USACOE United States Army Corps of Engineers 

USEPA United States Environmental Protection Agency 

USGS United States Geological Survey 

USRADS Ultra-Sonic Ranging and Data System 

voc Volatile Organic Compounds 

8.2 Radiological Terms 

Action level: 

\ 
I 

A derived, media-specific concentration or activity level for a hazardous substance that 
(1) is based on a primary dose or risk limit and (2) triggers a response, such as further 
investigation or cleanup, if exceeded. See investigation level. 

Activity: 
See radioactivity. 
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ALARA (acronym for As Low As Reasonably Achievable): 
A basic concept of radiation protection which specifies that exposure to ionizing radiation 
and releases of radioactive materials should be reduced as far below regulatory limits as 
is reasonably achievable considering economic, technological, and societal factors, among 
others. Reducing exposure at a site to ALARA strikes a balance between what is possible 
through additional remediation and the use of additional resources to achieve a lower 
level. A determination of ALARA is a site-specific analysis that is open to interpretation, 
because it depends on approaches or circumstances that may differ between regulatory 
agencies. An ALARA recommendation should not be interpreted as a set limit or level. 
An example of one approach to performing a site-specific ALARA analysis can be found 
in Appendix G of the NRC draft report NUREG-1500 (Daily, et al., 1994). 

Alpha particle: 
A positively charged particle emitted by some radioactive materials undergoing 
radioactive decay. 

Background radiation: 
Radiation from cosmic sources; naturally occurring radioactive material, including radon 
(except as a decay product of source or special nuclear material); and global fallout as 
it exists in the environment from the testing of nuclear explosive devices or from nuclear 
accidents like Chemobyl which contribute to background radiation and are not under the 
control of the licensee. Background radiation does not include radiation from source. 
byproduct, or special nuclear materials regulated by the NRC . 

Becquerel (Bq): 
The International System (SI) unit of activity equal to one nuclear transformation 
(disintegration) per second. 1 Bq = 2.7x10' 11 Curies (Ci) = 27.03 picocuries (pCi). 

Beta particle: 
An electron emitted from the nucleus during radioactive decay. 

Biased sample or measurement: 
See judgement sample or measurement. 

Chain of custody: 
An unbroken trail of accountability--supported by documentation and signatures--that 
ensures the physical security of samples, data, and records. 

Cleanup: 
Actions taken to prevent, minimize, or mitigate damage to the public health or welfare or 
to the environment, which may otherwise result from a release or threat of release of a 
hazardous substance to the environment. Cleanup is sometimes used interchangeably 
with the terms remedial action, response action, or removal action . 

Confidence interval: 
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A range of values for which there is a specified probability (e.g., 80%, 90%, 95%) that 
this set contains the true value of an estimated parameter. • 

Contamination: 
The presence of residual radioactivity in excess of levels which are acceptable for release 
of a site or facility for unrestricted use. 

Core sample: 
A soil sample taken by core drilling. 

Corrective action: 
An action taken to deal with a release or threat of release of a hazardous substance that 
could adversely affect humans or the environment or both. Corrective action is 
sometimes used interchangeably with the terms remedial action, response action, or 
cleanup. 

Curie (Ci): 

Decay: 

The customary unit of radioactivity. One curie (Ci) is equal to 37 billion disintegrations 
per second (3.7 x 1010 dps = 3.7 x 1010 Bq), which is approximately equal to the decay of 
one gram of 226Ra. Fractions of a curie, e.g. picocurie (pCi) or I o- 12 Ci and microcurie 
(,uCi) or 1 o-6 Ci, are levels typically encountered in decommissioning. 

See radioactive decay. 

Decontamination: 
The removal of radiological contaminants from, or their neutralization on, a person, object 
or area to within levels established by governing regulatory agencies. Decontamination 
is sometimes used interchangeably with remediation, remedial action, and cleanup. 

Direct measurement: 
Radioactivity measurement obtained by placing the detector against the surface or in the 
media being surveyed. The resulting radioactivity level is read out directly. 

Dose commitment: 
The dose that an organ or tissue would receive during a specified period of time (e.g., 50 
or 70 years) as a result of intake (as by .ingestion or inhalation) or one or more 
radionuclides from a given release. 

Dose equivalent (dose): 
A quantity that expresses all radiations on a common scale for calculating the effective 
absorbed dose. This quantity is the product of absorbed dose (rads) multiplied by a 
quality factor and any other modifying factors. Dose is measured in Sv or rem. 
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Duplicate: 
One of two independent samples collected in such a manner that they are equally 
representative of the parameter( s) of interest at a given point in space and time. 

Exposure pathway: 
The route by which radioactivity travels through the environment to eventually cause a 
radiation exposure to a person or group. 

Exposure rate: 
The amount of ionization produced per unit time in air by X-rays or gamma rays. The 
unit of exposure rate is roentgens/hour (Rih); for decommissioning activities the typical 
units are microroentgens per hour (,uR!h), i.e. 1 0"6 Rlh. 

External radiation: 
Radiation from a source outside the body. 

Gamma ( y) radiation: 
Penetrating high-energy, short-wavelength electromagnetic radiation (similar to X-rays) 
emitted during radioactive decay. Gamma rays are very penetrating and require dense 
materials (such as lead or uranium) for shielding. 

Indistinguishable from background: 
The term indistinguishable form background means that the detectable concentration 
distribution of a radionuclide is not statistically different form the background 
concentration distribution of that radionuclide in the vicinity of the site or, in the case of 
structures, in similar materials using adequate measurement technology, survey, and 
statistical techniques. 

Infiltration rate: 
The rate· at which a quantity of a hazardous substance moves from one environmental 
medium to another--e.g., the rate at which a quantity of a radionuclide moves from a 
sowce into and through a volume of soil or solution. 

Inventory: 
Total residual quantity of formerly licensed radioactive material at a site. 

Investigation level: 
A radionuclide specific level of radioactivity that results in additional investigation when 
it is exceeded. See action level. 

Lower limit of detection (L0 ): 

The smallest amount of radiation or radioactivity that statistically yields a net result above 
the method background. The critical detection level, Lc, is the lower bound on the 95% 
detection interval defined for Lv and is the level at which there is a 5% chance of calling 
a background value "greater than background". This value should be used when actually 
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counting samples or making direct radiation measurements. ·Any response above this 
level should be considered as above background; i.e., a net positive result. This will • 
ensure 95% detection capability for LD. A 95% confidence interval should be calculated 
for all responses greater than Lc-

Minimum detectable concentration (MDC): 
The minimum detectable concentration (MDC) is the a priori activity level that a specific · 
instrument and technique can be expected to detect 95% of the time. When stating the 
detection capability of an instrument, this value should be used. The MDC is the 
detection limit. LD> multiplied by an appropriate conversion factor to give units of activity. 

Missing or unusable data: 
Data (measurements) that are mislabeled, lost, or do not meet quality control standards. 
Less-than' data are not considered to be missing or unusable data. See R. 

Naturally occurring radionuclides: 
Radionuclides and their associated progeny produced during the formation of the earth 
or by interactions of terrestrial matter with cosmic rays. 

Precision: 
A measure of mutual agreement among individual measurements, usually under 
prescribed similar conditions, expressed generally in terms of the arithmetic standard 
deviation. 

Qualified data: 
Any data modified or adjusted as part of statistical or mathematical evaluation, data 
validation, or data verification operations. 

Quality: 
The totality of features and characteristics of a product or service that bear on its ability 
to meet the stated or implied needs and expectations of the user. 

Quality assurance (QA): 
An integrated system of management activities involving planning, implementation, 
assessment, reporting, and quality improvement to ensure that a process, item, or service 
is of the type and quality needed and expected by the client. 

Quality Assurance Project.Plan (QAPP): 
A formal document describing in comprehensive detail the necessary QA, QC, and other 
technical activities that must be implemented to ensure that the results of the work 
performed satisfies the stated performance criteria. 

Quality control (QC): 

• 

The overall system of technical activities that measure the attributes and performance of • 
a process, item, or service against defined standards to verify that they meet the stated 
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R: 

requirements established by the client. QC includes operational techniques and activities 
that are used to fulfill requirements for quaiity. 

The rate of missing or unusable measurements expected to occur for samples collected 
in reference areas or survey units. See missing or unusable data. See n1 (Not to be 
confused with the symbol of the radiation exposure unit Roentgen.) 

Radioactive decay: 
The spontaneous transformation of an unstable atom into one or more different nuclides 
accompanied by either the emission of energy and/or particles from the nucleus, nuclear 
capture or ejection of orbital electrons, or fission. Unstable atoms decay into a more 
stable state, eventually reaching a form that does not decay further or has a very long half
life. 

Radioactivity: 
The mean number of nuclear transformations occurring in a given quantity of radioactive 
material per unit time. The International System (SI) unit of radioactivity is the Becquerel 
(Bq). The customary unit is the Curie (Ci). 

Radiological survey: 
Measurements of radiation levels associated with a site together with appropriate 
documentation and data evaluation . 

Radionuclide: 
An unstable nuclide that undergoes radioactive decay. 

Rem (radiation equivalent man): 
The conventional unit of dose equivalent. The corresponding International System (SI) 
unit is the Sievert (Sv): 1 Sv + 100 rem. 

Remediation: 
The process and associated activities resulting in removal of contamination from a site. 
Remediation is sometimes used interchangeably with the terms remedial action, response 
action, or decontamination. 

Replicate: 
A repeated analysis of the same sample or repeated measurement at the same location. 

Representative measurement: 
A measurement that is selected using a procedure in such a way that it, in combination 
with other representative measurements, will give an accurate representation of the 
phenomenon being studied . 

Representativeness: 
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A measure of the degree to which data accurately and precisely represent a characteristic . 
of a population, parameter variations at a sampling point, a process condition, or an • 
environmental condition. 

Reproducibility: 
A measure of precision, usually expressed as a variance, that measures the variability 
among measurement results of the same sample or location by different analysts. 

Residual radioactivity: 
Radioactivity in structures, materials, soils, groundwater, and other media at a site 
resulting form activities under the licensee's control. This includes radioactivity from all 
licensed and unlicensed sources used by the licensee, but excludes background 
radioactivity. It also includes radioactive materials remaining at the site as a result of 
routine or accidental releases of radioactive material at the site and previous burials at the 
site, even if those burials were made in accordance with the provisions of 10 CFR Part 
20. 

Restoration: 
Actions to return a remediated area to a usable state following decontamination. 

Sample: 
A part or selection from a medium located in a survey unit or reference area that 
represents the quality or quantity of a given parameter or nature of the whole area or unit; 
a portion serving as a specimen. 

Scanning: 
An evaluation technique performed by moving a detection device over a surface at a 
specified speed and distance above the surface to detect elevated levels of radiation. 

Sievert (Sv): 

Site: 

Soil: 

The special name for the International System (SI) unit of dose equivalent. 1 Sv = I 00 
rem = 1 Joule per kilogram. 

Any installation, facility, or discrete, physically separate parcel of land, or any building 
or structure or portion thereof; that is being considered for release. 

' The top layer ofthe earth's surface, consisting of rock and mineral particles mixed with 
organic matter. A particular kind of earth or ground -- e.g., sandy soil. 

Soil activity (soil concentration): 
The level of radioactivity present in soil and expressed in units of activity per soil mass 
(typically Bq/kg or pCi/g). 
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Split: 
A sample that has been hom6genized and divided into two or more aliquots for 
subsequent analysis. 

Subsurface soil sample: 
A soil sample taken deeper than 15 em below the soil surface. 

Surface contamination: 
Residual radioactivity found on building or equipment surfaces and expressed in units of 
activity per surface area (Bq/m2 or dpm/1 00 cm2

). 

Surface soil sample: 
A soil sample taken form the first 15 em of surface soil. 

Survey: 
A systematic evaluation and documentation of radiological measurements with a correctly 
calibrated instrument or instruments that meet the sensitivity required by the objective of 
the evaluation. 

Survey plan: 
A plan for determining the radiological characteristics of a site. 

Survey unit: 
A geographical area of specified size and shape at a remediated site for which a separate 
decision will be made whether the unit attains the site-specific reference-based cleanup 
standard for the designated pollution parameter. Survey units are generally formed by 
grouping contiguous site areas with a similar use history and the same classification of 
contamination potential. Survey units are established to facilitate the survey process and 
the statistical analysis of survey data. 

Working level: 
A special unit of radon exposure defined as any combination of short-lived radon 
daughters in 1 liter of air that will result in the ultimate emission of 1.3xl05 MeV of 
potential alpha energy. This value is approximately equal to the alpha energy released 
from the decay of progeny in equilibrium with 100 pCi of 222Ra. 

Validation: 
Confirmation by examination and provision of objective evidence that the particular 
requirements for a specific intended use are fulfilled. In design and development, 
validation concerns the process of examining a product or result to determine 
conformance to user needs. 

Verification: 
Confirmation by examination and provlSlon of objective evidence that specified 
requirements have been fulfilled. In design and development, validation concerns the 
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process of examining a result of a given activity to determine conformance to the stated 
requirements for that activity. • 

8.3 Baseline Risk Assessment Terms 

Acute Effect: 
A toxic effect resulting from exposure to one dose or multiple doses occurring within a 
short period of time. 

Adsorption: 
The adhesion of chemicals in a thin layer of molecules to the surfaces of solid bodies 
(e.g., soil) with which they come in contact. 

Assessment Endpoint: 
An explicit expression of the environmental value that is to be protected. 

Avian: 
Of, relating to, or derived from birds. 

Baseline Risk Assessment: 
. An assessment (see Risk Assessment below) conducted to evaluate health risks in the 

absence of any action to remediate (or clean up) a site. • 

Benthic: 
Of, relating to, or occurring at the bottom of a body of water. 

Bioaccumulatiori: 
The net uptake of chemicals by organisms directly from water and/or through 
consumption of food. 

Carcinogen: 
A chemical that is capable of increasing the risk of cancer. 

Carcinogenesis: 
The production of cancer, very likely a series of steps. The carcinogenic event so 
modifies the genetic material or molecular control mechanisms of the affected cells that 
they give rise to a population of altered celis, which eventually form a malignant tumor. 

Carnivore: 
A flesh-eating animal. 

Central Tendency Analysis: 
An analysis of risks estimated for the average or median individual exposure or dose for 
the exposed population conducted as an alternative to the Reasonable Maximum Exposure 
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(RME) analysis. It is based on average exposure point concentrations in the different 
environmental media and 50th percentile exposure parameters. The analysis provides 
alternative risk estimates which, when compared to the RME risk estimates, allows risks 
to be characterized as a range. In so doing, the comparison provides a measure of the 
uncertainty in the baseline risk assessment process. 

Chemical ofPotential Concern (COPC): 
A chemical selected for detailed evaluation in the risk assessment that is representative 
of the chemical contamination at the site and the health risks posed by those chemicals. 

Chronic Daily Intake (CDI): 
Rate of exposure to a chemical, expressed as the amount of the chemical people contact 
each day, averaged over the period of exposure (units = milligrams of chemical per 
kilogram body weight per day= mg/Kg/d). 

Chronic Effect: 
A toxic effect resulting from exposure to multiple doses over an extended period of time. 
typically many years or a lifetime. 

Critical Effect: 
In the spectrum of toxicity produced by a chemical, the adverse effect that occurs at th..: 
lowest dose. As the dose is increased from a no effect level, the critical effect is the first 
adverse effect to occur. 

Data Evaluation: 

Dose: 

The component of the risk assessment where relevant site data are compiled and analyzed 
to select radionuclides and chemicals of potential concern. 

The amount of a chemical to which a person is exposed (units= milligrams of chemical 
per kilogram body weight per day = mg/Kg/d). In laboratory studies, the dose is the 
amount of the test chemical given to each animal every day. USEPA Exposure 
Assessment Guidelines (57 FR 22888 - 22938, 29 May 92) make the following 
distinctions: 

Absorbed Dose: The amount of the chemical that crosses the outer boundary of 
the body (e.g., as with dermal exposure) and is available for interaction with 
biologically significant receptors. 
Applied Dose: The amount of a chemical at the absorption barrier of the body 
(e.g., the lung or the digestive tract) available for absorption. 

Dose-Response Relationship: 
The quantitative relationship between the amount of exposure to a chemical and the extent 
of toxic effect produced by that exposure . 
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Epidemiological Study: 
Study of human populations to identify causes of disease. Epidemiology studies often • 
compare the health status of a group of persons who have been exposed to a suspect 
chemical with that of a comparable, but unexposed, group. 

Equilibrium Partitioning (EqP) Approach: 
The equilibrium partitioning (EqP) approach to sediment classification focuses on 
predicting the chemical interaction among sediment, interstitial water (i.e., the water 
between sediment particles), and contaminants. Chemically contaminated sediments are 
expected to cause adverse biological effects if the predicted interstitial water 
concentration for a given contaminant exceeds the chronic water quality criterion for that 
contaminant. 

Excess Lifetime Risk: 
The additional or extra risk incurred over the lifetime of an individual. Approximately 
20%-30% of the population will develop cancer during a lifetime; this is the background 
cancer rate. Excess risk is that level of risk which is in addition to the background rate. 

Exposure: 
Contact of an organism (human or animal) with a chemical agent. Exposure is quanti fi~:d 
as the amount of the chemical coming into contact with the outer boundary of the bod~. 
Most of the time, the chemical is contained in air, water, soil or a commercial/industrial 
product and exposure to the chemical is a result of exposure to the media containing th~: 
chemical. 

USEPA Exposure Assessment Guidelines (57 FR 22888-22938, 29 May 92) provide the 
following definition: Exposure to a chemical is the contact of that chemical with the 
external side of the boundary separating the "outside of the body" from the "inside of the 
body". 

Exposure Assessment: 
The component of risk assessment that involves determining or estimating the magnitude, 
frequency, duration, and route of exposure to a chemical in the environment. The 
exposure assessment considers the nature and size of the exposed population and can 
focus on past, current, or future exposures, based on different land uses, consumer usage 
and/or human activity patterns. 

USEPA Exposure Assessment Guidelines (57 FR 2288-22938,29 May 92) state that an 
exposure assessment describes the intensity, frequency and duration of contact, and often 
evaluates the ·rates at which the chemical crosses the outer boundary of the body, the 
resulting amount of the chemical that actually crosses the boundary, and the amount 
absorbed. 
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Exposure Pathway: . 
The physical course a chemicai in the environment takes from its source to the point of 
human exposure. Soil or ground water can represent exposure pathways. 

Exposure Point Concentration: 
The estimated concentration of radionuclides and chemicals of potential concern at the 
location or point of contact between an organism and radionuclides or chemicals of 
potential concern. The exposure point concentration is estimated, for the period of 
exposure, using site data. 

Exposure Route: 
The way an environmental chemical enters the body (e.g., ingestion, inhalation, dermal 
absorption) after contact with a contaminated environmental medium (e.g., soil). 
Alternatively, the means by which an experimental animal is given a test chemical for 
evaluation of its toxic properties. 

Exposure Scenario: 
A set of facts and assumptions about how exposure to an environmental chemical takes 
place. The exposure scenario aids the risk assessor in quantifying the magnitude of 
exposure. An exposure scenario is usually defined in terms of human activity related to 
a specific land use (e.g., residential, occupational, recreational) or consumer activity (e;g., 
pesticide use, dry cleaning patronage) . 

Genotoxic: 

Gram: 

Damaging to the genetic material (i.e., DNA) of cells in the body. 

A unit of measure for weight (mass) in the metric system. One gram is equivalent to 
0.035 ounces; there are 28 grams in one ounce. 

Hazard Quotient: 
The ratio of an exposure level of a chemical (usually expressed as the chronic daily 
intake) to the reference dose or reference concentration for the chemical. The frequency 
and duration of exposure must be taken into account in estimating the exposure level used 
in evaluating the hazard quotient. 

Herbaceous Vegetation: 
Seed plants that lack woody tissue and die to the ground at the end of a growing season. 

Herbivore: 
A plant-eating animal. 
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Human Health Risk: 
The likelihood (or probability) that an exposure or series of exposures to environmental • 
chemicals may have or will affect the health of the exposed individuals; this health effect 
may be temporary or permanent. 

Incidence: 
The number of new cases of disease or a toxic effect in a population during a specified 
period of time. In a laboratory carcinogenicity study - the percentage of animals with 
tumors. 

Individual Risk: 

Intake: 

The probability that a theoretical individual person will experience an adverse effect -
most often used in relation to cancer risk. 

A measure of exposure expressed as the mass of a chemical in contract with the exchange 
boundary of an individual's body. Intake is expressed in terms of the mass per unit body 
weight per day (milligrams of chemical per kilogram body weight per day = mg/Kg/d). 

USEPA Exposure Assessment Guidelines (57 FR 22888-22938,29 May 92) provides the 
following definition: The process by which a substance crosses the outer boundary of an 
organism without passing an absorption barrier. 

Invertebrate: 
An animal lacking a spinal column. 

Kilogram: 
One thousand grams. One kilogram is equivalent to 2.2 pounds. 

Lifetime Average Daily Dose: 
Rate of exposure to a chemical, expressed as the amount of the chemical people contact 
each day, averaged over an entire lifetime (units= milligrams of compound per kilogram 
body weight per day = mg/Kg/d). 

Limited Evidence: 
In relation to the Weight of Evidence classification scheme for carcinogens- a collection 
of facts and accepted scientific inferences which suggest that an agent may be causing an 
effect, but this suggestion is not strong enough to be considered established fact. Limited · 
evidence indicates that other plausible factors cannot be ruled out as causes. 

Linearized Multistage Model (LMS): 
The USEPA's default low dose extrapolation model (see below). This is a conservative 
predictor of cancer risks based on a biological model of cancer initiation and 

• 

development. At low (environmentally-relevant) doses the LMS model is linear and • 
predicts an excess cancer risk for any exposure level above zero. In the absence of 
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scientific evidence to the contrary, the USEP A bases cancer risk estimates on an upper 
bound to the low-dose cancer potency predicted by the LMS model. 

Lognormal Distribution: 
Data that are distributed such that when plotted show a skewed graph. 

Low Dose Extrapolation: 
The process of predicting response rates to very low (environmentally-relevant) doses 
from observed response rates at high (laboratory) doses used in carcinogenicity studies. 
High-to-low dose extrapolation involves mathematically modeling the biologic processes 
in carcinogenesis to allow prediction of response rates many orders of magnitude below 
those observed in the laboratory. 

Lowest Observed Adverse Effect Level (LOAEL): 
The lowest concentration of a material used in a toxicity test that produces a statistically 
significant adverse effect on the exposed population of test organisms as compared with 
the controls. 

Microgram (,ug): 
One-millionth of one gram (l,ug = 3.5xl 05 oz.= 0.000000035 oz.). Also equivalent to 
one-thousand of one milligram . 

Milligram (mg): 
One-thousandth ofone gram (1 mg = 3.5xl05 oz.= 0.000035 oz.). Also equivalent to one 
thousand micrograms. 

Modifying Factor: 
An uncertainty factor used in derivation of reference doses (RIDs) or reference 
concentrations (RfCs) from experimental data. The modifying factor is set greater than 
zero and less than or equal to ten; its magnitude reflects professional judgement regarding 
the quality of the data used for the assessment (e.g., number of species tested, 
completeness of the overall database). 

95% Upper Confidence Limit (95% UCL): 

No Data: 
In relation to the Weight of Evidence classification scheme for carcinogens - a category 
of human and animal evidence in which no studies are available to permit one to draw 
conclusions as to the induction of a carcinogenic effect. 

No Evidence: 
In relation to the Weight of Evidence classification scheme for carcinogens- a situation 
in which there is no· increased incidence of cancer in at least two well-designed and will
conducted animal studies of adequate power and dose in different species. 
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No Observed Adverse Effect Level (NOAEL): 
In a dose-response experiment, the highest experimental dose at which there was no • 
statistically or biologically significant increase in a toxic effect of the chemical being 
tested. 

Normal Distribution: 
Data that are distributed such that when plotted show a bell-shaped graph. 

Omnivore: 
An animal which consumes both flesh and plants. 

One-Hit Model: 
Mathematical model based on the biological theory that a single interaction ("hit") of 
some minimum amount of a carcinogen at a cellular target (e.g., DNA) can initiate an 
irreversible series of events eventually leading to a .tumor. 

Phytotoxic: 
Toxic to plants. 

Potency: 
The strength of a chemical at producing a toxic effect, especially cancer. The cancer , 
slope factor is a measure of a carcinogen's potency; the greater the slope factor, the higher 
the cancer risk for a given level of exposure. • 

Radionuclide ofPotential Concern (ROPC): 

RAGS: 

A radionuclide selected for detailed evaluation in the risk assessment that is representative 
of the radiological contamination at the site and the health risks posed by those chemicals. 

Shorthand for the USEP A's Risk Assessment Guidance for Superfund which provides the 
basic guidance for conducting baseline risk assessments. 

Reasonable Maximum Exposure (RME): 
The usual exposure conditions recommended for evaluation in a risk assessment by the 
USEP A. RME is to represent the highest exposure that may reasonably be expected to 
occur at the site, that is, one that is well above the average case of exposure by within the 
range of possibility. In practice, RME is evaluated by considering average concentrations 
of the chemicals (or radionuclides) of concern and upper bound (i.e., 90th or 95th 
percentile) exposure parameters. 

Receptor: 
The entity (e.g. organism, population, community, ecosystem) that might be adversely 
affected by contact with or exposure to a substance of concern. 
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Reference Concentration (RfC): 
An estimate (with uncertainty spanning perhaps an order of magnitude or greater) of the 
daily inhalation exposure level to the human population (including sensitive 
subpopulations) that is likely to be without appreciable risk of deleterious effects during 
a lifetime. The RfC is expressed in units of milligrams of chemical per cubic meter of air 
(mg/m3

). 

Reference Dose (RID): 
An estimate (with uncertainty spanning perhaps an order of magnitude or greater) of the 
daily exposure to the human population (including sensitive subpopulations) that is likely 
to be without appreciable risk of deleterious effects during a lifetime. The RID is 
expressed in units of milligrams of chemical per kilogram body weight per day (mg/Kg
day). 

Respirable Particulates: 
Particles (e.g., soil particles) that when suspended in air are of a size (i.e., usually less 
than 10 microns in mean aerodynamic diameter) that may penetrate into the deeper 
portions of the respiratory system of the body when inhaled. 

RESRAD: 
A computer model developed by researchers at Argonne National Laboratory for 
calculating exposure pathway-specific radiation dose equivalents and carcinogenic risk 
resulting from exposure to radioactive materials in soil. 

RESRAD-Baseline: 

Risk: 

A related computer model developed by researchers at Argonne National Laboratory 
which uses user-supplied, environmental medium-specific radionuclide concentrations 
in environmental media other than soil and, following RAGS methodology, calculates 
carcinogenic risk. 

Probability of injury, disease, or death under specific circumstances. In quantitative 
terms, risk is expressed in values ranging from zero (no possibility of harm) to one (a 
certainty that harm will occur). The following are some examples of the manner in which 
risk is expressed: 

1E-4 = 1x104 

1E-5 = 1x10·5 

1E-6 = 1x1 0·5 

1.3E-4 = 1.3x104 

= 1/10,000 = 0.0001 . = risk of one in ten thousand 

= 11100,000 = 0.00001 = risk of one in one hundred thousand 

= 1/1,000,000 = 0.000001 =risk of one in one million 

= 1.3/10,000 = 1/7700 = 0.00013 = risk of one in seven 
thousand seven hundred 
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Risk Assessment: 
The process of evaluating the probability of injury, disease or death from exposure to • 
chemicals in the environment. Risk assessment usually involves evaluating the toxic 
properties of a chemical and the conditions of human exposure to it both to ascertain the 
likelihood that exposed humans will be adversely affected, and to characterize the nature 
of the effects they may experience. 

Risk Characterization: 
Final component of risk assessment that involves integration of the data and analysis 
involved in data evaluation, exposure assessment, and toxicity assessment to determine 
the likelihood that humans will experience any of the various forms of toxicity associated 
with the chemical being assessed. 

Route of Exposure: 
See Exposure Route. 

Slope Factor: 
The slope of the dose-response curve in the very low dose range (typically between zero 
and approximately one percent response). The slope factor is a measure of the cancer 
potency of a chemical for use with exposures expressed in terms of dose as milligrams 
of chemical per kilogram body weight per day. The cancer slope factor is a plausible 
upperbound estimate of the probability of developing cancer from a unit exposure to the 
chemical being assessed. The slope factor is used to generate an upperbound estimate 
of excess cancer risk from a lifetime average daily dose expressed in mg/Kg/d. 

Species: 
A group of closely related, morphologically similar individuals which interbreed. 

Stressor: 
Any physical, chemical or biological entity that can induce an adverse response. 

Sufficient Evidence: 
In relation to the Weight of Evidence classification scheme for carcinogens- a collection 
of facts and scientific evidence which is definitive enough to establish that the adverse 
effect is caused by the agent in question. 

Systemic Toxicity: 
Toxic effects observed at a site or sites distant from the entry point of a chemical into the 
body. The chemical must be absorbed and distributed throughout the body to its site of 
toxic action. Most chemicals that produce systemic do not cause a similar degree of 
injury in all organs; they usually produce toxicity in only one or two organs (these are 
referred to as the target organs). 

Target Organ: 
See Systemic Toxicity. 
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Threshold Dose: 
The dose or level of exposure to a chemical below which no toxic effect occurs. Toxicity 
only becomes apparent when exposure exceeds the threshold. The implication of a 
threshold is that there are levels of exposure below which there is no risk of health 
impairment. 

Toxicity Assessment: 
Also termed the dose-response assessment, the component of risk assessment that 
describes the quantitative relationship between the amount of exposure to a chemical and 
the extent of toxic effects or disease. This involves evaluating toxicity information and 
characterizing the quantitative relationship between the chemical dose administered or 
received and the incidence of toxic effects in the exposed population (human or 
laboratory animals). From the quantitative dose-response relationship, toxicity values 
are derived that are used in the risk characterization step to estimate the likelihood of 
adverse effects occurring in humans at different exposure levels. 

Toxicity Criterion: 
A numerical expression of a chemical's dose-response relationship for use in risk 
assessment. The most common toxicity values are reference doses and reference 
concentrations (for assessment of non-cancer toxicity) and cancer slope factors (for 
assessment of cancer risk). 

Uncertainty Factors: 
Factors used in derivation of reference doses (RIDs) or reference concentrations (RfCs) 
form experimental data. The RfD/RfC is set by dividing a NOAEL ro LOAEL by 
uncertainty factors to account for: 

(a) the variation in susceptibility among individuals of the human population; 

(b) the uncertainty in extrapolating animal data to the case of humans; 

(c) the uncertainty in extrapolating from data obtained in a less-than-lifetime study 
to a lifetime exposure level; and 

(d) the uncertainty in using LOAEL data rather than NOAEL data. 

Usually these factors are set equal to ten for each applicable area of uncertainty and are 
multiplied together, thus the total uncertainty adjustment may range form 10-fold to 
1 0,000-fold. 

Upperbound Estimate: 
An estimate that is thought to be higher than a true, but unmeasurable, value. In cancer 
risk assessment, the upperbound risk estimate is thought to be a plausible upper limit to 
the risk that is consistent with a proposed mechanism of carcinogenesis. It is recognized 
that the true value of risk is likely to be lower than the upper bound estimate. 
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Weight-of-Evidence: 
A USEP A classification system for characterizing the extent to which the available data • 
indicate that an agent is a human carcinogen. 

• 

• 
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Time Gallons 
Purged 

1200 5 

1210 15 

1220 25 

1230 40 

1240 50 

1250 60 

1300 70 

1310 80 

1320 90 

1330 100 

1340 110 

1350 120 

1400 130 

1410 140 

. ..:_·. 

APPENDIX 
CAPTAIN'S COVE ADiUNCT 

Glen Cove, New York 
Development Log MW7, May 1998 

pH (S.U.) Turbidity Temp. ('C) Dissmved 
(NTUs) Oxygen (mg/1) 

9.28 >1000 131 1130 

9.27 >1000 12.8 11.90 

9.25 996 13.2 11.91 

9.30 368 13.5 11.90 

9.25 690 13.4 11.90 

9.22 308 13.4 11.99 

9.14 227 . 13.8 11.90 

8.53 218 13.7 11.75 

8.76 268 14.1 11.66 

8.23 164 13.7 11.72 

8.45 142 13.6 11.75 

8.37 137 13.7 11.86 

8.37 136 13.7 11.85 

8.36 136 13.6 11.85 

.. 

May 1998 

Condu~uvuy 

(UMHO/cm) 

503 

~79 

465 

454 

385 

439 

441 

446 

~5 

444 

435 

431 

431 

432 

' 
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Time Gallons 
Purged 

915 10 
917 15 
927 25 
937 30 
947 40 
957 50 

1007 60 
1017 70 
1027 80 
1037 90 
1047 100 
1057 110 
1107 120 
1117 130 
1130 135 

APPENDIX 
CAPTAIN'S COVE ADJUNCT 

Glen Cove, New York 
Development Log MW8, May 1998 

pH (S.U.) Turbidity Temp. ('C) Dissolved 
(NTUs) Oxygen (mg/1) 

8.5 57 14.2 11.08 

8.65 101 13.8 11.17 
9.30 557 13.3 11.46 
9.10 310 14.6 10.69 
9.16 180 14.6 10.65 
9.18 116 - 13.9 11.01 
9.14 106 14.1 10.85 
9.21 79 13.8 10.96 
9.08 91 13.8 11.04 
9.24 75 13.6 10.90 
9.22 . 77 13.6 11.26 
9.27 97 13.3 11.14 
9.20 56 13.6 10.91 
9.30 47 13.6 11.08 
9.31 49 13.8 10.97 

• 
May 1998 

Comhtctivity 
(UMHO/cm) 

113 

104 
814 
815 
756 
765 
766 
774 
735 
744 
767 
732 
71 
719 
715 
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WELL DEVELOPMENT~ 
Well No. C I:Jry S 

PROJECT NUNBER: (C(~ Tcr I '.., 

1

J { ~ 
PROJECT NUMBER:. __ ___;;J;....._O_O_;_· ..;;,2_'-~__;;;;2_;...:]::;..,._o_3.;:::__ _________ _ 

DATE:·------~~-~~··~/_Z_J __ ~~-(~o~l-~~(-1) __ ~q-T_.~)_2~5_o ____ __ 
J b / j. C.. (o /k. '- l J ( C- )VJ tv- lJ v F- 0 i 61 / J 0 L' 

SAMPLERS: 

DATE OF INSTALLATION: __________________ _ 

DEVELOPMENT/~THOD: (~1 ... ··iJ I fu-::p 
I 

I) Total Casing & Screen Length (ft): ___ /_S_,_Y_I _________ _ 

2 ,,. "'v/ 
2) Casing Internal Diameter (in): ______ v __ '-________ _ 

3) Water Level Below Top of Casing:. __ 0 __ . _Y_8_' _________ _ 

4) Volume of water in Casing (ga): __ .....;..../_.,_;.6_8~/......::;..L/..:..c<.:.../u_~_((;:;...._ _____ _ 

• V = 0.0408(# 2)2 X(# I - # 3) = # 4 

V = 0.0408( )2 X ( - ) = ---- gallons 

PARAMETER l ACCUMULATED VOLUME PURGED 

Gallons ];,,7.1 I ~ J 

Time }/'f() j2.0S /'2/2. }22o 
(24 hr. clockl 

Conductivity ... bZS" ~SIS S57 .5S'-J 
(MHO/cml 

~<mVloo-/ ,..., '- /2 . .bY )]. 27 iJ .. rr 1 sJ2. 

pH (SUI 7./6 ?.oy 7 6] ),OJ 

·' 
Temp. rCI /3, i /3.3 /2. I }2.2 =··· 

Turbidity 2-63 tas Jo s-s 
(NTUsl 

·.s, I "· 7 /. .OL • 0 z_ .'UL ,02. 
PHOTO Nli~BER IF TAKEN:. _____ WATER LEVEL AFTER DEVELOPMENT:. _____ _ 

• CONSTANT FOR C ,\lClJlATING BOREIIOLE & WELL WATER VOUJJ\1ES 

WElLID ~-inc~ 4-inch 6-tnch 11-lnch 

VOLII!al/rtl ( 0.17 ) 0.66 1.!0 1.60 

'\.._./ 
FIGURE 3-14 



/'1 tv'

Well No. C P f'1 2 
WELLDEVELOPMENT/~G 

PROJECT NUNBER:_~G-."--rt-_/a_ ...... ~_,.;..J _Lc_d;;_v€...~-----------
PROJECT NUMBER: (/ 0 o I 2 c z_ .3 <j ~ 

------------------~-----------------------
DATE: ____ s~)-=2;.....:..;~)....:.....?~~--~-(_o,;_/._f,.......;.c_z_:J_..:._a_T____::J_::o:::.....!::.....:J~ 

) 

SAMPLERS: ___ ...;;;;.j_ . .....:b--'-/-~---'------------
DATE OF INSTALLATION: __________________ _ 

·~ 

DEVELOPMENT/~ METHOD: __ (:::..,.C2..-.._"1:_.-_.·_~z._,; .... ;:.;../___;:f:.__;<..:..;.' --"'...:.r,lf?~-....;.._---
1) Total Casing & Screen Length (ft): ___ 2____:'j~ . ...;.rJ_T_/ ________ _ 

2) Casing Internal Diameter (in): _____ :2 __ '1-__________ _ 

3) Water Level Below Top ofCasing: __ ....;S;;;..._ . ...;.(_8;...._' _________ _ 

4) Volume of water in Casing (ga): 3 S" ~ J"' /fa.-...:. ) u~r J v----. .r 

V = 0.0408(# 2)z X (# I - # 3) = # 4 

V = 0.0408( f X ( - ) = ----gallons 

PARAMETER I ACCUMULATED VOLUME PURGED 

Gallons L.T;-f I <:. 3 y 
Time 7 ·o:;- c;;s- 'JJ:Z Jss (24 hr. clock) 

Conductivity ,GJ6 /, 2 '7 ;.z.y /-22 
(MHO/cml 

~(mVl {)o) 
"'') L. 7 2. y I "2.Y8 /3 bZ js.b3 

pHCSU) b.St. (.". Yf, b. Y2 6. '13 

Temp. ('C) 23./ I~--. 8 IS, I /S. <.. 

Turbidity /58 ')/i'f >lit ';)7J l 
(NTUsl 

PHOTO Nlli\IBER IF TAKEN:_--. ___ WATER LEVEL AfTER DEVELOPMENT: __________ _ 

CONSTANT FOR CA!--_ClfLATING DOREitOLE & WELL WATER VOLlii\IES 

WELL 1D /:!-inch\ 4-inch 6-inch 11-lnch 

VOL.Ieal/fll ( 0.17/ 0.66 1.!!0 :!.60 

-
FIGURE 3-14 
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• WELL DEVELOPMENT/~ 
Well No. /11 W 3 

PROJECTNUNBER: _____________________ _ 

PROJECT NUMBER: ____________________ _ 

DATE: ___ ...;;;.S.....,,~I!-'-/.._/~7 2"--------------
SAMPLERS: ___ J_. ·__;6;;;.......:../....:J:..... _(_. _____________ _ 

DATE OF INSTALLATION: __________________ _ 

DEVELOPMENT/ P~ETHOD: Ca_ 1 r.' :S- } J~ -'Q? 

I) Total Casing & Screen Length (ft): ___ 2_2_. _2-_z _________ _ 

2 
// 

2) Casing Internal Diameter (in): ________________ _ 

3) Water Level Below Top ofCasing: _____ /_2_-_Z_G _________ _ 

• 
4) Volume of water in Casing (ga): ___ ;_· • _G_7_· ~:J~--"-;;_%,_~...:::-'-~o;/...-..u_"_/ ,_,_· "...;.""'.....;~'------

V=0.0408(#2fX(# 1-#3)=#4 

PARAMETER I ACCUMULATED VOLUME PURGED 

Gallons X.l.~/ /b/ 1.5il S'.,O? 

Time ;y 2-; 
(24 hr. clod;) I I Y33 JYYs-
Conducuvity )r SL I t>b 18 .637 (MHO/cml 

~(mVIDO 9. Yy I. ;/ro /2,0/ 

pH CSU) /!J 
I 6.9Y 7./ () 
1/\. 

Temp. ("C) 23.2 
1/./r7 2s.g 22.7 @; 

Turbidity IYj lv-cs- ?99> ?iii 
(NTlJsl 

PHOTO 1'\lii\IBER IF TAKEN: _____ WATER LEVEL AFTER DEVELOPMENT: _____ _ 

• CONSTANT FOR CALCULATING BOREHOLE & WELL WATER VOLlJJ\tES -· 

WELLID / 1-inch \ 4-inch 6-inch 11-lnch 

VOLfeallfll 0.17) 0.66 1.!!0 .. 1.60 

/" 01@ IY2~.f1e.. / 1/dt/ 
FIGURE 3-14 



WELL DEVELOPMENT/~ 
PROJECT NUNBER: ( qV f-1 ~ '- ~ c~ · 

Well No. r1 W / • 
PROJECTNUMBER: ____ f~r>_O_/~c_o_"L_3_c ..:_> __________ _ 

S/zz/7'2 DATE:. 
7 

SAMPLERS: ___ J_. c__· ____:_;_· -J_._C ___________ _ 

DATE OF INSTALLATION: __________________ _ 

oEvELOPMENT '5:i:l-Ioo:_....::.C ...... ·~__;,_,;.7_,_.·--=~~:r··_; ~fl::._/'_?_7")-+------
1) Total Casing & Screen Length (ft): ___ /_· ..:;.~_ . ...;;3;.._~ ________ _ 

2) Casing Internal Diameter (in):· Y '/ Pvc 
---~------------

3) Water Level Below Top ofCasing: __ _;,/_,_o_~_· ________ _ 

4) Volume of water in Casing (ga): /. Y 2 ;y 1/o,.,.J ,/u<./u-.-.. e 

V = 0.0408(# 2)~ X(# I - # 3) = # 4 • 
V = 0.0408( f X ( - ) = ----gallons 

PARAMETER 1 ACCUMULATED VOLUME PURGED 

Gallons :;: 7~ I I <:. .:! <; 

Time O// .. r 6?]0 6~Yz. o;s-o j()d c 
(24 hr. clock) 

Conducuvity 
I Y26 .5sy ,3.s-b .37? .37Y 

(MHO/em) 

~(mV) o,_~/ L J Y,/1 J ], I ( /2.70 /]31 J 3. YY 

pH (SU) 9. z_cf 9. IY 9.03 S,9J 2.9~ 

Temp. ('C) /3. y /~,) J Y-1 jy, 0 Js,~ 

Turbidity /'11 I 91Z. 88) YY/ gs 
(NTllsl 

.s .. t:.,, T 'o I Of '0 i I ()I 'C; 
PHOTO Nlii\IBtR IF TAKEN: ' WATER LEVEL AFTER DEVELOPMENT: ------------ ----------

CONSTANT FOR C.\LClfLATING BOREHOLE & WELL WATER VOLlll\fES • WELL ID ~-inch ~~-in:t. \ 6-inch 11-lnch 

VOL.Iullrtl 11.17 
I 

0.66 / I. SO ~.60 

\.__/ 
/06 s- FIGURE 3-14 



• WELL DEVELOPMENT/~ 
Well No. /1 W 8 

PROJECTNUNBER: Ccr 7; '" :.l c~ 

PROJECTNUMBER: __ .......~,""'-?_O_iJ:--l _c_tJ_2_..:;;;"1_o.......;...5 ____________ _ 

DATE:. ___ __;S;;.....~,/_Z_L-~/...t-{t.t...g_--;--_C_/_'IeL_1J_...;....~ T __ /_1_D_o __ 

SAMPLERS: __ J...;..._/ b~/_J_. _C __ 
1 
__________ _ 

DATE OF INSTALLATION: __________________ _ 

ofVELOPMENTi@ETHOD: ( ._,j,.,6) /'v-;p 

I) Total Casing & Screen Length (ft): ___ 2=-o_, _f_S_, _______ _ 

Y/, g?vc_ 2) Casing h'ltemal Diameter (in): _______________ _ 

3) Water Level Below Top of Casing: ___ /_!_. _6_0
_. ---------

4) Volume of water in Casing (ga): ___ S_· _. _G_'I....,J~"'-J_Ia_~_~--~-/_v_"_/_'"'""'"'......;:;.€. __ 

• V = 0.0408(# 2)2 X (# 1· - # 3) = # 4 

V = 0.0408( )2 X ( - ) = ----gallons 

PARAMETER ACCUMULATED VOLUME PURGED 

Gallons /!So /20'-) v .2./S" /2Jo }2SS 

Time I,: 7,~/ I 2._ s y 
(24 hr. clocl.;) 

Conductivity 
(~/em I"')/(~ r . .s-o S·3S J-~ 3Z. r. ~-> I'J) 

,Efl(mV) DD Jz.os- /2.07 I 2 .o(;. JZ. 08 )Z.O) 

pHCSU) 9. 77 'j. 7 2. j.os '6. S7 'J.Sg 

Temp. rCl /b-3 /b. y JS.2 JS: 7 J J, 7 

Turbidity r; ~r1 711~ )1fq )'ff1 )111 (NTUsl 

j AL ,:2-'f .2(; I L{;. ' 2-, .l(, 
PHOTO Nlii\IBER If TAKEN:. _____ WATER LEVEL AFTER DEVELOPMENT:. _____ _ 

• CONSTANT FOR C -\LCULATING BOREIIOLE & WELL \VATER VOLUMES 

WELL 10 2-inth /4-inc:~ 6-inth ll~lnth 

vo l.lealtrn 0.17 I 0.66 ) 1.50 1.60 

' \./ 
FIGURE 3-14 



MA/
Well No. C. D'7.f_ WELLDEVELOPMENT/P~ 

PROJECT NUNBER: __ · _L--.;,jfL.<..:..~-et_,·~~~-:::;G~~...:::.__.I.2.__:.::=;; __________ _ 

PROJECT NUMBER: ___ t_o -;0 _) _z...7q_z...._~_o__;;_3 __________ _ 

DATE: ______ _)~~~_!.:....:( f....;_~---+-____:_:C:._I.;..;:;!~..:...:r J::.._::e:f:;::,:__~J...:._s _2-_G_ 

SAMPLERS: __ ___;;J ___ J?--:../_J_. {_· · ---./----------
DATE OF INSTALLATION: __________________ _ 

DEVELOPMENT I ~OD:_....;G;:;;....a..__· ;._T_,-._· -1'"='·~~,1....'·_1 ---:::~-(/ -t'b'?'~-----
71 S • / u , ~ v. I' y I I) TotalCasing & Sc.ccen Length (ft):-:--___;, ___ ~ __ c.._,_~.::> ______ _ 

2) Casing Internal Diameter (in): ____ .?_"_' _f_u_c... _________ _ 

3) Water Level Below Top ofCasing: __ /_5_._;_· Y_' ----------

4) Volume of water in Casing (ga): /' 9.)-jo. /Ia--.~) Uo/u ...... {... 

V = 0.0408(# 2)2 X(# I - # 3) = # 4 

V = 0.0408( )~ X ( - ) = ____ gallons 

PARAMETER I ACCUMULATED VOLUME PURGED 

Gallons 1:,,1,./ I 2 .3 
Time IY<to IYS's /Sos- IS/~ (24 hr. clockl 

Conductivity ~}£ 
(~))>,(., 

j.so /. Y; /. Y8 /. yg 

_..61<cmv> oo Jn'L IY-~lf JS, oy I Y. 7& IY.~I 

pH (SU) (;.12 6.~0 6'.$~ G.~s 
,. 

Temp. ('C) /3.7 }2.8 I 2.~ )2~b 

Turbidity b? 731 I JJ ~32 
(NTUsl 

.S.A£.. o;,. .Of> ,Ob ~Of, I 0(:, 
PHOTO Nlii\IBER If TAKEN: _____ WATER LEVEL AfTER DEVELOPMENT: _____ _ 

CONSTANT F01!.9..LCliLA TING BOREHOLE & WELL WATER VOLlii\IES 

WELL ID ( !·inrh\ 4-inrh 6-inch 11-inch 

VOL.Ieal/fll \ 0.17) 0.66 I.SO- !.60 

-
FIGURE 3-14 

• 

• 

• 



• 

• 

• 

WELLDEVELOPME~ 
JVJ W.

Well No. C01'1 Y 

PROJECTNUNBER: _____________________ _ 

PROJECT NUMBER: _____________________ _ 

DATE: ____ -=5~/~z_o~/_1_~-----------
SAMPLERS: ___ ____;:j;..,__C:.....:../_j_. _C_. ------------

DATE OF INSTALLATION: __________________ _ 

DEVELOPMENT ~~~G. ~~HOD: __ (_~-~-·,_._· ~-v_· )'-_;-· _;_·~-· ---;,tl)~-----
~·· v 

I) Total Casing & Screen Length (ft): __ _./~9_. _/_C_/ ________ _ 

2 Q (>1/C. 2) Casing Internal Diameter (in): ________________ _ 

3) Water Level Below Top ofCasing: __ /_2_._1_3_'·----------

4) Volume of water in Casing (ga): __ ....;/~·, _.3_2...,.j~' ~-~-'"J_._J_~'-'a'-'/.'-v-"'-'-t----
V = 0.0408(# 2r X(# I - # 3) = # 4 

V = 0.0408( )~ X ( - ) = ----gallons 

PARAMETER I ACCUMULATED VOLUME PURGED 

Gallons '.]:, ·T I . r. I '2_ 5 l/ 

Time ) (_ 2J /225' )230 /2s'T (24 hr. clock) 

Conductivity 2,/0 /. S! lYY /Y2 (MHO/em) 

fcmvlDO J3't7 /L3o I J.o7 /SDt, 

pH (SU) (,g{;, }.oo (;.23 (,,~y 

Temp. ('C) JG_o I 3.2 /1-} /]J~ 

Turbidity ]!? flb 91~ ~ i I 'l (NTUsl 
j <'f •. , lo .o .o 

PHOTO Ntii\?BER rF TAUN:_._1 __ t _
0 _h WATER LEVEL AFTER DEVELOPMENT:. _____ _ 

CONSTANT FOR CALCULATING BOREHOLE & WELL \VATER VOLUMES 

WELL ID 0'-inch\ 4-inch 6-fnch 11-lnch 

VOL.fl!allrtl _l 0.171 0.66 1.50 1.60 -
FIGURE 3-14 



WELL DEVELOPMENT/~ 
Well No. )1 W(; • 

PROJECTNUNBER: ____________________ _ 

PROJECT NUMBER: 
--~~--------------------------------

DATE: ____ -_\'"./-I..::....~d:...t.../;..!....r....::....J" ___________ _ 

SAMPLERS: __ __..;;..j---=....b .~...-I~J~ . ...::(_:.....;..· ------------
DATE OF INSTALLATION: ---------------------------
DEVELOPMENT I ~ETHOD: __ (_c--._· _T_..,........,· ·.dJ-4 .:,_/___::_tB-_:v...:.;:...,=;,p~--)-/,:....>'_,,-..!/;:....:~:..:.~;z.'z _-

1) Total Casing & Screen Length (ft): ___ 2-_f_. _'/.....:...? _________ _ 

2) Casing Internal Diameter (in): _____ 72_rr..;..~_v_c ______ _,... __ 

3) Water Level Below Top ofCasing: ___ I_O_._Cf_/_
1 
_________ _ 

4) Volume of water in Casing (ga): __ ..;../_ . .....;..../..:..'J~Jr-"/;..:..%;..(7 ""..:.:->~/_:_v_,. ~~~..:;;;"":...;:-«-::..._ ___ _ 

V = 0.0408(# 2)2 X(# I - # 3) = # 4 • 
V = 0.0408( )2 X ( -. ) = -----gallons 

PARAMETER l ACCUMULATED VOLUME PURGED 

Gallons ~,f,l I 2_ 5 y 
Time /171 } J y y ) I yr /I.T2 (24 hr. clod;) 

Conductivity 7.q2 6.2 7 ~.12 711 (MJ;Ieffiil) mJ/,,.. 

~ ,(.PfV l /)o .~ Jl 
L 9,9/ //7"/ /2. 22. I 2. 2; 

pH CSUl 7.3J 711 ), lJ I ),y() 

Temp. ('C) (.o. 8 )S. '6 I e:,, 3 /l:..'2_ 

Turbidity ]30 32J 5Js- ]oo 
(NTUsl 

s ... ; ; '/3 .3J ,'f7 WAT(a LEVEL AfTER DEVELOPMENT: PHOTO Nlli\IBER If TAKEN: 

CONSTANT FOR ~liLATJNG BOREHOlE & WELl \VATER VOllll\tES 

WELLJD / 1-inth \ 4-inth 6-inth II-i nth • 
VOl.lul/fll l 0.17 J 0.66 1.!10 1.60 

~ 
FIGURE 3-14 



• WELL DEVELOPMENT/~ 
Well No. /1 W < 

PROJECTNUNBER: _____________________ _ 

PROJECTNUMBER:_-:--------------------

DATE: ___ S......:../_·~ ........ / ___ tt_J' ________ __;_ __ 

SAMPLERS: __ ..;:::::~~b-1-/-· .;:,.J_,_ (~-_. ------------

DATE OF INSTALLATION: 

DEVELOPMENT I ~~HOD:_..:::....(._<L.._7__;r_:_6+-~}~~......;c,;;_' T~.F-'--------
1) Total Casing & Screen Length (ft): ___ /_(;_._{;_6 __________ _ 

2) Casing Internal Diameter (in): ____ 2_"_' _~_v_c. ________ _ 

3) Water Level Below Top ofCasing:. __ ,;_/_3_. _2_(; _________ _ 

4) Volume of water in Casing (ga): __ .. ;,..._j"......;_-/_
3
+. ';,;...' ...;./!.:::..tl..;.;"·;;.." .,~..f..:u..:..:.;...;l u;_""..;..:::<-____ _ 

• V = 0.0408(# 2)2 X(# I - # 3) = # 4 

V = 0.0408( )~ X ( - ) = ---- gallons 

PARAMETER ACCUMULATED VOLUME PURGED 

Gallons I..?.. I I 2__ 3 y 

Time /oz~ /o32 /O 3) jO]>J 
(24 hr. clock) 

Conductivity /£) /.G~ ),f,2 /. k I (MHO/em) 

,th cmVI Do 
i-o.,.,IL 

)2.SJ 13. Y2 /3 y1 JJ yz_ 

pH (SUI ),02 ),OS /.0.) 7.o3 

Temp. rCl IY. '8 }3, 1 ) 3.2 I 3. I 

Turbidity rfi11 /111 )11i )711 
CNTUsl 

.Jq {.~. 7 /. .07/ .08 0~ ,o 7 ~ . 
PHOTO Nlii\IBER IF TAKEN:.'_----- WATER LEVEL AFTER DEVELOPMENT:. _____ _ 

• CONSTANT FOR CALCULATING DOREIIOLE & WELL WATER VOUJI\IES 

WELLJD ( Z-inc~\ 4-lndt 6-inch !l-inch 

VOL.Iul/fll { 0.17/ 0.66 1.!50 2.60 -
FIGURE 3-14 



WELLDEVELOPMENT/P~ 
Well No. /1 W' / 

PROJECT NUNBER: 2 0 o I 2 cJ 2 J o '3. 

PROJECT NUMBER:_-:-G~ .. +-J;-._4_·_;_· ~ __ c_c_ve.....::...=;__ ___________ _ 

DATE: ____ r_/_l_o,;_)_7 ~--------------
SAMPLERS:_~...._~\~(,I...L,/_· _;;l:....,_C ___________ _ 

DATE OF INSTALLATION::=:::::::=::::-----...;__----------

Of:VELOPMENTI P~D:_~C;,_a--....;;,-f_,~_.·_..)_)_;,;fv;,_~.,:=.~;,_· -------

2 /. 2· s' I) Total Casing & Screen Length (ft):. ______________ _ 

. 
"--) rr !? VC... 

2) Casing Internal Diameter (in): ____ e-___ u _________ _ 

3) Water Level Below Top ofCasing: _ ___;,/_s-,_,_b_2_··---------
4) Volume of water in Casing (ga): ~ 9~) do. //c..,~ / v" / v--.. < 

V = 0.0408(# 2r X(# I - # 3) = # 4 

V = 0.0408( )~ X ( - ) = ----gallons 

PARAMETER I ACCUMULATED VOLUME PURGED 

Gallons --I _f....: j,;. I 2__ 3 y 

Time 109Y~ oryr:, 07Y'3 0/S2. (24 hr. clock) 

Conducuvity /. c// l 2 i /.23 /, 3 z_ 
(~ml 

,P1mV) 06 }3 .:SL. ) 'I 3{, I Y. 77 I"/. I 2. 

pH (SU) 7. /f.:, /./(:, 7.11 )./7 

Temp. rCl )3. y J 2.·2 /2.0 I 2.1 

Turbidity /11? /11/ ;crr1 /'J1T 
(NTUsl 

_),., ./'. , 6 '1 ,0)] I D!? • OK 
PHOTO l''HII\IIfER IF TAKEN:. _____ WATER LEVEL AFTER DEVELOPMENT:_·-----

CONSTANT FOR C ,\LClfLA TING BOREHOLE&. WELL WATER VOLlfl\fES 

WELL 1D -~!-inc~ 4-inch 6-inch 8-lnch 

VOL.Iul/rtl \ o.v/ 0.66 1.!0 !.60 

FIGURE 3-14 
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• 
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• WELL DEVELOPMENT/~ 
Well No. )J N~-

PROJECT NUNBER: __ ~L...:t:.,}l n:z..oh:....;;c..l~'....l.~~~~-(....;o;...~;;;_-e.:;._ ___________ _ 
1 

PROJECT NUMBER: __ __;;,.f_o_v_l_c_. _a _z:_3_o_1 __________ .,.,.._...;.--

DATE: ____ S__.:/_1_9..:_/~fJ;......_ _____ >...;...-_"""----------

SAMPLERS: _ ___,;_~_-...:..( .:....../_J=---. ......;..(_. -------------
DATE OF INSTALLATION: __________________ _ 

DEVELOPMENT I PURGING METHOD: _______________ _ 

2o. OS, I) Total Casing & Screen Length (ft): ______________ _ 

2) Casing Internal Diameter (in): __ __;2;__'_· ------------
,. 

3) Water Level Below Top ofCasing: _ __;,/_;Y_._/_fo ________ ~--

4) Volume of water in Casing (ga): ___ /_._0_0_,/'--___:::V_t_lu_.,;...;;.(.;.__ _____ _ 

• V = 0.0408(# 2)2 X(# I • # 3) = # 4 

V = 0.0408( )2 X ( - ) = ----gallons 

PARAMETER I ACCUMULATED VOLUME PURGED 

Gallons ~·?;-/ . '• I 2_ 3 y s 

/6Z) 
I 

jos:s Time I joS/ (24 hr. clock I 

Conductivity 2. 05' 1/. /./7 /.7) 
;. ,. ~ 

r [fu'"L.J 
' . '' :J 

(~/cml i ;~;',-

,6tr(mVI Oo /0. "~ J {).-;J.;,_ /2.1, I~. Y6 1 
,..,.,/ L 

pH (SUI 7.02, I ~ u•l.r:> 7,Jy ),00 

Tc:mp. ('C) 20.7 I ) 

/2.3 J ). 3 

Turbidity )'f11 I /11'{ )111 
(NTUsl 

~ ;o. ba 
PHOTO NUMBER IF TAKEN:. _____ WATER LEVEL AFTER DEVELOPMENT: _____ _ 

• CONSTANT FOR CUCliLATING BOREHOLE & WELL WATER VOLUMES 

WELL ID /:!-inch,\ 4-inth 6-inch 11-inch 

VOL.Iul/fll I 0.17 I 
0.66 1.!0 2.60 

"-....__/ 

FIGURE 3-14 



WELL DEVELOPMENT I PURGING LOG 
Well No. C/;fY!·I • 

PROJECT NUNBER: fAp-r.Ait-J S ~V£. 
PROJECTNUMBER:_--!::;,8_0_0_/_2=::....::;0....,?:......ao~.1=o~3------------
DATE: :::e~ % /'? f ~ 
SAlvfPLERS: _ __,.,:(o~,..;;;-----lo..OfA=.!:.<A:x....:..::;.6=."-J;;;...lloc_----;/-~./l....:....:.... .... »~~,.v.D.~;:;.;;! l!J==o..:....;Al;;,.__ ______ _ 

./ 
DATE OF INSTALLATION: ___________________ _ 

DEVELOPMENT I PURGING METHOD:_---4~.a:;...d!ic.::..!.Jit:=.u.IA:;;.loc.c!:.,..:!e&-.,---.:2~. 10?s..r.:My0=------
l 

1) Total Casing & Screen Length (ft):_ ...... lc.;;...LK!.!. ~t....t'------------

2) Casing Internal Diameter (in): __ -~2=-------------

3) Water Level Below Top ofCasing: _ __;_/::::::3...:..·~J:::....-.L..Y __________ _ 

4) Volwne of water in Casing (ga):. __ __!.._f.--!-7 ___________ _ 

V = 0.0408(# 2)2 X(# 1 - # 3) = # 4 

V = 0.0408( )2 X ( - ) = ....,....----gallons 

I PARAMETER I ACCUMULATED VOLUME Pl.JRGED 

Gallons 
I/JJ/7"/Al y b z 

Time 
lifo] (24 hr. clock) !'/ 11.... IJ'f~ L. f'!.>o 

Conductivity (.57 /.31 /.~6 / . .35 (MHO/cml 

~ 

pH (SU) 
G.8.J (,.Bo (,.71 ?. 7lJ 

Temp.("C) f3.J /Z. 7 tz.S /Z.y 
Turbidity 

IlL >7?1 71!.{ lfL) (NT'Us) 

-PHOTO NUMBER IF TAKEN: _____ WATER LEVEL AFTER DEVELOP~ENT: _____ _ 

CONSTANT FOR CALCULATING BOREHOLE & WELL WATER VOLU:\IES 

WELLID h-tn~ ) 4-lnc:h 6-tnc:h !1-lnc:h 

VOL.(!!aUm { 0.1/ 0.66 I. SO 2.60 

• 

• 

I 

I 
I 

I 

II 

I 



•• Well No. CPI?- Z 
WELL DEVELOPMENT I PURGING LOG 

PROJECT NUNBER:_~G:..:.!rf.:......:....:.A;.;..'f'J-=S:......=:G::,:=..:::r.J...::.c ______________ _ 

PROJECT~BER: ____ ~~-v_o_J __ ~ __ z_~_0~3~---------------------------

DATE:. ___ _:::r:~~!:~:.!:c'--.!../....!V~1 .....~./~czwf~&--------------
SA.MPLERS: __ T.:.....:......:.~G,..==.!.(Z.A===.=&:...;.:'~~l'-+L-4.h..J../....:... -f-Ji.J.....:...::N..c....P..w:U.S~or££AJ=--------_T I 

DATE OF INSTALLATION: __________________ _ 

DEVELOPMENT I PURGING METHOD: __ ~C.oc:::::...k.fL.:.tJT=-.:....P==':.:....~-=....;::::§AL=· .....__ ...... e-Jou..c..oi-"'I(?F-----

1) Total Casing & Screen Length (ft): ___ '2~Y.!..' .!...:.~ J~------~------

2) Casing Internal Diameter ( in): ________ z.. ________________________ _ 

3) Water Level Below Top of Casing: ___ ~/1..:.... =3_!:b:::_ __________________ _ 

4) Volume of water in Casing (ga): ___ ~3~--=j=------------------------

• V = 0.0408(# 2)2 X(# 1 • # 3) = # 4 

V = 0.0408( y: X ( • ) = ____ gallons 

I PARAMETER I ACCUMULATED VOLUME PURGED II 

Gallons 
!AhTLAl 3 . .f 7 /o.~ II 

Time 
OG3f' OS'Li 01DS" 0 9.20 I\ (24 hr. clock) 

Conductivity 
0. b 48 '·'~2 1V~ /. {/~ I (MHO/cml 

ih f"'~"" 

pH (SU) 
t-75" t.yf t.J, t.Yo 

Temp. ("C) 
17.) /).fj t.S.) !J. z 

Turbidity 87 >117 $Yo 7';t) (NTUs) 

PHOTO NUMBER IF TAKEN:. ______ WATER LEVEL AFTER DEVELOP!\-fENT: _____ _ 

CONSTANT FOR CALCULATING BOREHOLE & WELL WATER VOLU:\IES 

• WELLID ~2-lnch J 4-lnch 6-lnch !l-Inch 

VOL.(eal!m "0-~ 0.66 t.SO 2.60 



WELL DEVELOPMENT I PURGING LOG 
Well No. (J)/1- 3 • 

PROJECT NUNBER: _ __.,{)"--'-p-.;'"""',~'-, ~oJ___;;.'.s_tW~a.t,___....;..._ __________ _ 

PROJECT NUMBER: I OtJ I 2 ell.. ..so .l 
------~~~~=---------------~-------------

DATE:_· ___ :I:_~;.:;Lt;.:.:,..J_.(,....__,L/-=0~1r-'-lwf fwf~-----------------------
S~LE~:-~:r~·~GA=cgA=G~/~~~~~~~h'~-~~~~~e~t~~~o:u....;..._ ________ _ 

7 
DATE OF INSTALLATION: ___________________ _ 

DEVELOPMENT I PURGING METHOD: . LfoW??etR.tc.&.b. . ~ 

I) Total Casing & Screen Length (ft): __ -'-1-""S:.:...· .~...<Vft--------------

2) Casing Internal Diameter (in): _____ ...=Z.;;,.._ ____________________ _ 

3) Water Level Below Top of Casing: __ ~....:..·_O_;t:....-___________________ _ 

4) Volume of water in Casing (ga):...., _____ ....t..j._ • ....!$~----------------------

V = 0.0408(# 2)2 X(# I - # 3) = # 4 • V = 0.0408( ? X ( - ) = ____ gallons 

I PARAMETER I ACCUMULATED VOLUME PURGED II 
Gallons 

7_ v & II I/ Al171Al. 

Time 
/!ov 1/JS' !J.Jo 1/Yo II (24 hr. clock) 

Conductivity 
0· f1~ tJ. SY! o.no o. S.51. I (MHO/em) 

~ 

pH(SU) 7.os G.e;~ C,.ff !J,9B 
Tcmp.("C) 

/{,. 1 13. y {J. ( /J.cJ 

Turbidity (to bj tJ Y7 (NTUs) 

PHOTO NUMBER IF TAKEN: _____ WATER LEVEL AFTER DEVELOPMENT: _____ _ 

CONSTANT FOR CALCULATING BOREHOLE & WELL WATER VOLU:\IES • WELLID ~-Inc(} 4-lnch 6-lnch !l-Inch 

VOL.feal!m \. o.v/ 0.66 1.50 2.60 



• WELL DEVELOPMENT I PURGING LOG 

PROJECT NUNBER:_--l..U.!!L.ev..t...!J.At!!J·~~~~L;o:::£Jvloljc::.e__ ____________ _ 

PROJECTNUMBER: 9tJ~/·-202.-3o:J 

DATE: ~..-JL: /0 Iff, 
J 

SAMPLERS: -:::1 • ~ 6 v.Jt. /J/. ~~e>,J 
I -

DATE OF INSTALLATION: ___________________ _ 

DEVELOPMENT I PURGING METHOD: __ .,j,G~t!U~~~~~f~c..~~~t:...,__....:...;?LA!:::.Mq,~P-------
1) Total Casing & Screen Length (ft):_---'/"--''f'-=·~7.-=0=-------------

2) Casing Internal Diameter (in): ___ __:2.::::...._ ___________ _ 

3) Water Level Below Top ofCasing:_.....;/:....:.3:....:,=-J-=z,=-------------

4) Volume of water in Casing (ga): __ ___:_/_.,___ __________ _ 

• V = 0.0408(# 2)2 X(# 1 • # 3) = # 4 

V = 0.0408( f X ( • ) = ____ gallons 

I PARAMETER I ACCUMULATED VOLUME PURGED I 
Gallons I z_ 3 I 11~1/1/Jt.... 

Time 
12Sf V.)IO I (24 hr. clock) /.J.oo /Jl.O 

Conductivity 
1

/. 97 /. ra /!17 /.Yo I (MHO/cml 

~ 

pH (SU) 
?.o$' ~.1/ /.~/ ~-7' 

Temp. ("C) 
/ft.J_ /J.J Is. L 'J./ 

Turbidity {5/ )l1'! 7J..J ~h (NTIJsl 

PHOTO NUMBER IF TAKEN:. _____ WATER LEVEL AFI'ER DEVELOPMENT:. _____ _ 

CONSTANT FOR CALCULATING BOREHOLE & WELL WATER VOLU:\IES ' • WELLID 
-~, 

4-lnch 6-lnch 8-inch 

VOL.(eaUill ~ 0.17 / 0.66 !.SO 2.60 



WELL DEVELOPMENT I PURGING LOG 
Well No. ftw-J 

I • 
PROJECTNUNBER: __ ~~~~-~~~~~~l~~~~~c ____________________________ __ 

PROJECT NUMBER: __ --=g-=OV:;....;;;..£./...=;~::;_o--:.J._.l_o~'3:._ ___________ _ 

DATE: __ ---=::k::.w.=t.c.c.tJ._f .....!/,.L-,0,.......tl:...£?...!..f....:::S _____________ _ 

SAMPLERS:_---:-:r_ • ....;:;.U....:.:;R=A...;..:6::....;,,_~~c -;+. a-~--L-<f_.,.)'--"-Ltf.,/'J=P::...loVIJ=o=.v:.....__ ________ _ 

DATE OF INSTALLATION: __________________ _ 

DEVELOPMENT I PURGING METHOD: ___ ....::::C~f.~,.r;_,,~R....L.cc.t;.LoLc,..u.tl.~~:taL _ __,_fu.IQ!.:,.,.'.:f-(2=----------

l) Total Casing & Screen Length (ft):_.......:;.2;;;..:/._,.;z=-,L.__ _________ _ 

2) Casing Internal Diameter (in): ____ Z ____________ _ 

3) Water Level Below Top of Casing: __ ...Lt..lltt..:.... :::::tl:...:.O::::..__ _________ _ 

4) Volwne of water in Casing (ga): __ ___:(j:......_ . .=...g ___________ _ 

V = 0.0408(# 2)2 X(# I - # 3) = # 4 • V = 0.0408( )"X ( - ) = ____ gallons 

I p ARA..\1ETER I I 

ACCID.ruLATED VOLID.fE Pl.JRGED I 

i 
Gallons 

I tAitrtAL z._. 3 i 
Time " 

I!! OS' 
.. 

II! to /11 .L /1-UJ 
I• 

(24 hr. clock) I 

Conductivity I:J.. o J /_ 90 I. ~1 /.It II (MHO/em) 

~ I! 
pH (SU) 

7-&1 7. .2..0 7.1'1 7.1..:3 I 
Temp. ("C) 

1~. ~ /S:t /1(.8 /f.6 I 
Turbidity 17 'J/?7 j;..c, 7/D (NTUs) 

PHOTO NUMBER IF TAKEN: _____ WATER LEVEL AFTER DEVELOP!\tENT: _____ _ 

CONSTANT FOR CALCULATING BOREHOLE & WELL WATER VOLU:'>IES • WELLID ~c~ -'-Inch 6-lnch !l-Inch 

VOL.reaum ( 0.17 J 0.66 l.SO 2.60 -



• Well No. /1W·J. 
WELL DEVELOPMENT I PURGING LOG 

PROJECT NUNBER:_~O~trr......;A;.__;_;_',._J-· =~--=La=cJ....;:c..~--------------
PROJECT NUMBER: 6 OC) / .JO ~ 3 o 3 

DATE: :Jt..t,vc // I 9 fjl 
) 

SAMPLERS: ::r. WA6~~~: / !./. lf&of/Ho/J 
~r , 

DATE OF INSTALLATION: _____________ :--------

DEVELOPMENT I PURGING METHOD:_~Cf~,.rr_,::..!.I(.::..:.'L-A!:..:ac;a=L___,!...~IC."'z::..;~'F!f:....__------
1) Total Casing & Screen Length (ft):~=-.J-6.:...(,..:...;· ~~{,;____ _________ _ 

2) Casing Internal Diameter (in): __ ~_~......;;;.....:....!..._...::Z::;..__ _______ ~-
3) Water Level Below Top of Casing:_--=-:/?>::;..__. 7.!....-:..'-----------

4) Volume of water in Casing (ga): ___ O_ . ....:.Y~-----------

• V = 0.0408(# 2)2 X(# l - # 3) = # 4. 

V = 0.0408( )'!X ( - ) = ____ gallons 

I PARAMETER I ACCUMULATED VOLUME PURGED II 

Gallons ( z_ 3 'I f ;4J_IL!/J L 

Time 
12rs II (24 hr. clock) fl5D vzz- 1.1 ()() 

Conductivity 
Z-22 /.~ I. CY (.~o I (_MHO/em) 

!trtn'r\"7 

pH (SU) 7. II t.,s u.fi {'IS ... 
Temp. ('C) 

tS., IY.o /J. t; /J.(, 
Turbidity 

~I 'l'f'i1 >rt? 76~ (NTUs) 

PHOTO NUMBER IF TAKEN: _____ WATER LEVEL AFI'ER DEVELOPMENT:. _____ _ 

CONSTANT FOR CALCULATING BOREHOLE & WELL WATER VOLU:\IES 

• / ,,.. ' 
WELLID 2-lnch J 4-lnch 6-lnch 8-lnch 

VOL.CeaVIll o./ 0.66 1.50 2.60 



WELL DEVELOPMENT I PURGING LOG 
WellNo.t'IW-3 • 

PROJECT NUNBER: UP"TAI,.J '.J ~()C:: 

PROJECT NUMBER:. __ __;O;__Ob_J--=Z;_o.....:z=---.;:;.'3.:::o .... :J~-------------

DATE: ___ ~~C..:..!..:,..J:;,.,Iot....__..t...:./cJ~7r-'-/ 'f!...J.t~B=----------------
S~LE~: ____ ---~-·~~~~==~=~=c~~~~~~~-~ft~N.~p~~==o~~---------------------7. 
DATE OF INSTALLATION: __________________________________ _ 

DEVELOPMENT I PURGING METJiOD: __ ___,~,(,&n....a::::...;.....:..,l;(l::.t/...:...~-=tA:....:~:...t:~=-~=--· ...:.~ ...... IA.M~+~::;....._ ______ _ 
I 

1) Total Casing & Screen Length (ft): __ ..s.Z~Z:::...:.... • .=Z;.::Z:..__ ___________ _ 

2) Casing Internal Diameter (in): __ -.~...1..:::3:..:..· J.I!!,~Y'--------------

3) Water Level Below Top ofCasing: __ __:l.:::.._ ___________ _ 

4) Volume of water in Casing (ga): __ ---J~rL-------------

V = 0.0408(# 2)2 X(# 1 - # 3) = # 4 • V = 0.0408( f X ( - ) = ------gallons 

I PARAMETER I ACCUMULATED VOLUME PURGED 

Gallons 
!. "'( 3.0 II/ .. \ IAJITI.I-L 

Time 
01SO 

If\ 

!avs I (24 hr. clock) (0!5 

Conductivity 0-65.r 0-6 71 O.v~& I fMHO/cml 

~ - ('\) -
pH (SU) t. 91 A C.7r (;.70 

·-~ Temp. ("C) /8. I lit. 'f rs: Cj 

Turbidity 
~J 'V 7f9T 7r9) (NTUs) 

PHOTO NUMBER IF TAKEN: _____ WATER LEVEL AFTER DEVELOPMENT:. _____ _ 

CONSTANT FOR CALCULATING BOREHOLE & WELL WATER VOLU:\IES • WELLID ~-tn:l 4-lnch 6-lnch 8-lnch 

VOL.feaVIll ( O.tv/ 0.66 l.SO 2.60 



• Well No. IJ.W-S . 
WELL DEVELOPMENT I PURGING LOG 

PROJECT NUNBER: cAP7A'~~ ~vc 
PROJECT NUMBER: 8 0~ /· 2eJz · 30 7 

DATE: ___ :._::U.:.:Li.:..:..~-J~C.:...__........:....!/0::.,.....;/!.....:?~1~1~--------------

SAMPLERS:. _ __:-::r:-::....=....::.. . ....:::6_=.::TZA~6/.~~L-f~~fl:..:..· 4Jt_!:.t:~.M=..O.=.:«=S=o~,....;-=---------
l 

DATE OF INSTALLATION: ___________________ _ 

DEVELOPMENT I PURGING METHOD:. _ ___:Ce:....::...:l\lii:...=....:..7lL::;t!.!.A....:((:!..:~=:;:A::::L:;.__,:.~=k_..,:...;,,_f? ______ _ 

l) Total Casing & Screen Length (ft):_...!,2~0...:.·...!::0;..:,SL-_ __,.. _______ _ 

2) Casing Internal Diameter (in): ___ ___:Z::::_ ___________ _ 

3) Water Level Below Top ofCasing:_....J/'-J~:...:.r=3:....:0=-------------

4) Volume of water in Casing (ga):. __ ---!../..:.., (}::::..... __________ _ 

• V = 0.0408(# 2)2 X(# 1 - # 3) = # 4 

V = 0.0408( )"X ( - ) = ____ gallons 

I PARAMETER I I 

ACCUMULATED VOLUME PURGED I 

Gallons 
I z.. 3 1: ltrJ It/-" t. 

I· 
II 

Time ~ 
I• 

124 hr. clock) flitS' {'fl( J /Y.fS" n 

Conductivity f. e, /.6Y /,~3 li (MHO/em) 
~ 

!it(iiiVr-' ~ ,, -
~ 

pH (SU) t.tts '~ C.?O t. &i I ,....... 

Temp. ("C) 

Jt.' 
\~ 

I 13.0 t:J.o 
Turbidity 87 ~ >11' ~99 I (NTIJs) 

PHOTO NUMBER IF TAKEN: _____ WATER LEVEL AFTER DEVELOPMENT: _____ _ 

CONSTANT FOR CALCULATING BOREHOLE & WELL \VATER VOLU:".IES 

• WELLID ;{Inch') 4-lnch 6-lnch 8-lnch 

VOL.IeaVfl) \ 0.17 J 0.66 t.SO 2.60 



WELL DEVELOPMENT I PURGING LOG 
Well No. flW- ~ • 

PROJECT NUNBER: a,.,&eJ.s . Leu c 
PROJECT NUMBER: cJOOJ 202.30.3 

DATE: :lw.J£ Ill /9tB 

SAMPLERS: :r. euA~/,A)£ Ill. >'l.ve fPoN 
I 

DATE OF INSTALLATION: __________________ _ 

DEVELOPMENT I PURGING METHOD: C&~t~MN. &CIIL:l 
I 

1) Total Casing & Screen Length (ft):_~2:;L/..:..... fr...L-2 __________ _ 

2) Casing Internal Diameter (in): ___ -!:2::......... ___________ _ 

3) Water Level Below Top of Casing:_..J...//f-! . ....!...7J-/ ___________ _ 

4) Volume of water in Casing (ga):_----J:....:..'....!...7 ____________ _ 

V = 0.0408(# 2)2 X(# 1 - # 3) = # 4 

V = 0.0408( . f X ( - ) = ____ gallons 

I p ARA\fETER I ACCU1vrui..ATED VOLUME PURGED 

Gallons 2.' y t /ftltTt~L 

Time 
06.Jo OI.JS tJif.J 

.. 
(24 hr. clock) 08Yo 
Conductivity 6. 'i 1 t.zv t. ).3 t.2.J (MHO/em) 

~ 

pH (SU) 7 . .5fs, 7.12 7.3) 7..Jo 

Temp. ('C) 
/7.0 rs. '1 It~ o IJ-_ & 

Turbidity IY! '1?~9 5J." Jo.J {N11Js) 

PHOTO NUMBER IF TAKEN:. _______ WATER LEVEL AFI'ER DEVELOPMENT:. __ ....~r==;-:::;;._....;;._ __ 

CONSTANT FOR CALCULATING BOREHOLE & WELL WATER VOLU~IES 

WELLID 01nc~ 4-lnch 6-lnch !l-Inch 

VOL.(!aUil) { 0.17 )_ 0.66 1.!10 Z.60 

'-._...../ 

• 
I 

I 

• 

: 

' 

II 
II 

II 
·I 

I 
I 

I 



• 

• 

• 

WELL DEVELOPMENT I PURGING LOG 

PROJECT NUNBER: a PJ~ J,A.ls ~'"= 

Well No. ftW' .. z 

PROJECTNUMBER: __ .=.~_C'_0....:/_·..=2-e>=--...!:Z::....·~.JL:o~l!.....·------------

DATE: ~,_,£. 1t'178 

SAMPLERS: ::r. L'A..e..A6~L I fl. }!(~P€,r.JooJ 
----~~~~~~~~~~,~~==-=~---------------

DATE OF INSTALLATION: __________________ _ 

DEVELOPMENT I PURGING METHOD: {,y.n-ll.tHA.~c.- Pwy 
I) Total Casing & Screen Length (ft):_---..~I:.......V~-:.::::;J,;Jo:o~----------

2) Casing Internal Diameter (in): ___ --'--------------

3) Water Level Below Top of Casing: _ ___..:.S......;;._/.:..;.}._..;.._ __________ _ 

4) Volume of water in Casing (ga): __ ---lyd.-. ...J.? __________ _ 

V = 0.0408(# 2)2 X(# I - # 3) = # 4 

V = 0.0408( )1 X ( - ) = ____ gallons 

I PARAMETER I ACCUt.fiJLATED VOLUME PURGED 

Gallons 

7 !Cf 2( z& l!tJfTtAt.. 

Time 
/3r;o !3ta (J'(O (24 hr. clock) fjk /.J.Jo 

Conductivity 
g.Y/1 0. Yoz. aJ7tJ 0-361 O.JGS (MHO/em) 

~ 

pH (SU) 
9.35 ,.os 9.o> 7.or , C),.J'" 

Temp. ('C) 
!l- b /l. (, /).Y a.r /.1.~ 

Turbidity 
77~1 ') 1?7 7.1._1 :J.Y7 (tJL (NTUsl 

-PHOTO NUMBER IF TAKEN: _____ WATER LEVEL AFTER DEVELOPMENT: _____ _ 

CONSTANT FOR CALCULATING BOREHOLE & WELL WATER VOLU:\IES 

WELLID 2-lnch ~-Inch """\ 6-lnch 8-lnch 

VOL.(eal!nl 0.17 \0.66) l.SO 2.60 

' !' 
I; 
'I I! 
,. 

" 1: 

I II 

II 

I 
I 
I 



WELL DEVELOPMENT I PURGING LOG 

PROJEcT NUNBER: Orr.A,,n {.y"'= 

Well No. JIW.~ 

PROJECT Nillv1BER: 9 /)/)I ;J c> .:t.J 0 3 
--~~~~~=-~------------------------------

DATE: __ ::t;;.:.:w~tt.J-=-' _...:._//-r-1..:..1.:.....f_8 ______________ _ 

DATE OF INSTALLATION: ________ __,....-----------

DEVELOPMENT 1 PURGING METHOD: C(Antu:~c~'- f,.,.,e • 
1) Total Casing & Screen Length (ft):. _ ____;:Z=-0....;./:....l![:...._ __________________ _ 

2) Casing Internal Diameter (in).: _____ _;II~Y.L.----------------------

3) Water Level Below Top of Casing: _ __.:./.=2_;·.=5-=.7 ____________________ _ 

4) Volwne of water in Casing (ga):. ___ -=C,_;•....;:.J ________________________ _ 

V = 0.0408(#2)2 X(# 1 - # 3) = # 4 

V = 0.0408( )2 X ( - ) = ____ gallons 

I PARAMETER I ACCtn.ruLATED VOLUME PURGED 

Gallons ? . .J 1;/rTt!JL 13 '-0 
Time 

Ot;z. r 09Y3 /()tJO 1/o.z.s' (24 hr. clock) 

Conductivity 
~.~J '1. 1J ).oy r: 0.3 (MHO/em) 

!trt~ 

pH (SU) ~.r, I ,.oY fj, 'i 8 8.97 
Temp. ("C) 

/7./ ffJI IY. 'i !S.tJ 
Turbidity >111 lf'lf >1fT >?'If (NTIJsl 

PHOTO NUMBER IF TAKEN: ________ WATER LEVEL AFTER DEVELOPMENT: _____ _ 

CONSTANT FOR CALCULATING BOREHOLE & WELL WATER VOLU:\IES 

WELLID 2-lnc:h ~ 6-lnc:h !l-Inch 

VOL.feavm 0.17 ( 0.66) 1.50 2.60 -

• 

• 
II 

II 

II 

I 

• 
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• ATTACHMENT C 
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• 

• 

. _-:,_;:_·' ~ 

FIGURE.- I 
Observed Exposure Rate ofRetiter Stokes Pressurized Ion Chamber 

Model RSS-112 & 100 MicroR!hr 
vs. 

Observed Count Rate ofRate fvfeter Model 
Ludhm 3 connected to a 1 "xl" Nai Probe 

At a Thorium Contaminated Site 
450 

~T--l 1 I ! /~ 
400 : . . -. _I___ . . .. . . .L .. . L. .. . ... . - . . .. - . : /., 

I I !/ 
' ) 
I . - 1 

350 i'_·_ --t'-· --- c .•... _l ____ i; ___ -- ___ _L(~j __ --·.,....-· --+--1 . . /' !· . i 
300 . • '~,. : 

1.50 I 

100 

50 

2E+4 

/ ,.,·, . 

·' 

Coefficient of Determination (R-squared) 
Degree 0: 0 

! Degree 1: 0.998135 
. 1 ~ 2: o.9984s9 

l 
I 

4E+4 6E+4 
CountRate, R, (CPM) 

BE+4 1E+5 



Welsbach/General Gas Mantle Rl/FS 
Project# 8001-230 

C.onversion of Gamma Count Rates into Gamma Exposure Rates 

~puedBy: ________________________ __ 
~=-----------------
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Welsbach/General Gas Mantle RI/FS 
Project # 8001-230 

Conversion of Gamma Count Rates into Gamma Exposure Rates 

,:-,~·''i-·;~?::::~:::f:~·::~ ;. ~:{~'::::.:'.-~:::.·~·::-·::;.-~:>d·:·:=::-=~: .. · · .. )::JNsn~·.u:· ··· · ···•:t:::.\:: ~,:~'\•:¥.:(:'~~;.;.>2~:;:,~ .. -::·· ·· .. 
Instrument Type: R.atemeter Model:Ludlum 3 Serial#: 83924 Cal. Due: 
Associated Probe: l"x 111 Nai 

I :1 ·•;. -- .. · .-· ·- ·- ~ .. ··ahJ(.SS.Ul& ... ---~~li::J~l5f~ .. -.. :-·:., :.:.:::::.:~~-~- .. -. --·l,/25198~&·· 

Location: Captains Cove 
Source Data 

Location: 
42.6 

11,500 
10,000 
12,500 
15.000 
12,000 
11,917 

57.6 
: r .ocation: 

: .. ~~;~·z~i:.~~;~~-~~:i'.f:~~:::::::#:~·:: ~~~~ ..... 
~~~~~~------~~~~--~~~~~~ 
Top Center 13,500 : Top Center 50,000 
~~~--------------+-----------~~-----~ Side 1, Center 17,500 f.:, Side 1, Center 75,000 
~--~-------------------------~------~------~ Side 2. Center 14,000 . : Side 2, Center 68~000 
~--~----------------~------~~----~ ~S~id":"e_3~·~C:-"'en;.;;.t~er ______ .__~t~0,~5~00~---I,:: :!-S_id_e_,3..:..' ..... c_en_t_er ______ +---9:-:0~,000~--....j 
~S~id;..;;.e_4.:.., C.;..e_nt_e_r ------+--~1~5~,5~00~--4? Side 4. Center 95,000 
Bottom 13,500 . ·'Bottom 110,000 

===:=14~,0~8~3 =""'=4 81.333 

7U ~u 

Prepared By:-------------
Dme: _____________________ _ 

Paga2 of 15 
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Welsbach/General Gas Mantle RIIFS 
Project # 800 1-230 

Conversion of Gamma Count Rates into Gamma Exposure Rates 

' .... oz·.;w, :-:- ·.;. 

• 1 ~\:·:: :;.z:·,:=-~~f.:tt: ;~Lt:¥;~::; ::~:::t:~:. i~: ~· i ::,:;, r<~·<:.: .. · :~ ~lNS.'f~~s. =~$iJ>~·: · :.:.i,: :·:·'~b;~:~·: ;::{~~: .. ;~~:+;I::;. ~ ·. ': <~~i J: :·;?~ :.~:: >' .. ~ 
Instrument Type: Ratemeter Modei:Ludlum 3 Serial#: 83924 Cal. Due: 
Associated Probe: 1 "x I " Nal 

~By: ______________________ _ 
0~=-----------------

• 
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DATA UTll..IZATION 

Before calculating 95% upper confidence limitS (UCL) on the arithmetic average co11centrations 
of the radionuclides and chemicals of potential concern, the Shapiro and Wilk W test (for· sample 
sizes 2:. 10 and S 50) were run on the data to determine if the data sets are consistent With a 
normal distribution (Gilbert, 1987). 

If the data set Was found to be consistent with the normal distribution, the 95% UCL was 
calculated from the following equation (USEP A, 1992): 

UCL = x + t(s/n112
) 

where: 
x = the arithmetic average of the data 
s = the standard deviation of the data 
t = Student;.;t statistic 
n = sample size 

If the data set was not found to be consistent with the normal distribution, the 95% UCL 
concentration was calculated from the following equation (USEPA, 1992): 

UCL = e{x + 0.5s2 + sH/(n-1)\lz} 

where: 
UCL = 95% upper confidence limit on the arithmetic average 

e = constant (base ofthe natllrallog) 
x = the arithmetic average of the transformed data 
s = the standard deviation of the transformed data 
H = statistic for a one-sided 95% confidence limit on a lognormal average 
n = sample size 

The results of the W tests, the maximum detected concentration, the appropriate 95% UCL 
concentration, and the exposure point concentration for each radionuclide and chemical of potential 
concern with a sample size 2::. 10 in each medium are presented in their respective Rad Table 3 in 
Attachment G, for ROPC and in their respective Standard Table 3 inAttachment H, for COPC. 
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RESPIRABLE PARTICULATES MODEL 

The methodology to evaluate the potential exposure of construction work~rs to respirable particulates 
emi~ed during the course of excavating soil during construction or utility maintenance activities is 
des¢ribed below. The modeling reqUired determination of an emission rate, an emission flux, and 
the concentration of respirable particulates in the ambient air at the excavation. 

Emission Rate and Emission Flux 

The emission rate calculation considered the digging of an 1.5 m wide x 5.0 m long x 5.0 m deep 
excavation by a bulldozer. A bulldozer was assumed for this analysis since an emission rat~ 
equation is available for a bulldozer and not a baclq10e. Only emissions from the digging ofthe 
excavation were calculated; the soil removed from the excavation was assumed to be placed on the 
side of the excavation and covered to prevent wind-generated respirable particulates. 

The following equation (USEPA, 1989) was used to derive an emission rate (in g/s) for respirable 
particulates: 

where: 

s =silt content of the soil in weight.% 
M = moisture content of the soil in weight % 

Since the exposure point concentrations in soil are for all surface and subsurface soil, silt content 
· and moistUre content data obtained during the field investigation for all surface and subsurface soil 
are used. A silt content of 32 % is used; this value represents the average of the data that pass 
through the grain size No. 200 sieve (0.075 mrn). All samples collected for grain size analysis were 
used to calculate the average .. A moisture content of 18% is used; this value represents the· average 
moisture content, as reported for chemical analyses, of all soil samples at Area A and Area G .. 
Solving tbe above equation resulted in a respirable particulate emission rate 6f0.38 gls, as presented 
below: 

= [0.45 (32)1.5 (18)"1.4] 
= [0.45 (181) (0.017)] 
= 1.38 kg/hour 
= 0.38 gls 

An emission flux of0.05 gls-m2 was derived by dividing the emission rate by the surface area of the 
excavation (0.38 gls +7.5 m2

) • 



Air Concentrations 

Ambient air concentrations for workers exposed to the excavation emissions were determined using 
the USEPA-approved Point, Area and Line source (P AL2.1) .model, version 89272, (USEPA, 1987) 
assuming that the excavation represents an area source of emissions. Unlike other area ~ource 
models, such as the Industrial Source Complex (ISC) model and SCREEN3, PAL2.1 has the 
·capability of determining impacts above area sources, as well as downwind of a source. P AL2.1 is 
a diverse model that can be used to estimate dispersion for point, area and line sources using 
Gaussian-plume steady-state assumptions. Simultaneous modeling of multiple sources and source 
types can be performed to calculate impactsofnon-reactivechemicals at a large number of receptors. 
Also, user-specifi~ meteorological options allow for input of site-specific conditions that are 
representative of the site being modeled. 

For this analysis, the source was modeled as a 1.5 m x 5;0 m flat area source. Nine receptors were 
used in the analysis. Eight receptors were placed along the edge of the excavation; one at each of 
the four comers, and one at the center of each side. In addition, one receptor was placed over the 
center of the excavation. All receptors were placed at a height of 1.8 m to simulate the height -of a 
worker. The meteorological data consisted of an array of 54 meteorological conditions as used in 
the USEPA-approved screening .level model, SCREEN3 (USEPA, 1995). These conditions 
represented 54 combinations of stability classes (1 to 6) and wind speeds (1 m/s to 20 m/s) that could 
occur in the atmosphere. The wind directions were set so that the wind would blow directly towards 

• 

each of the receptors. Model options selected for the analysis included: a typical anemometer height • 
of 6.1 meters, a mixing height of 5000 m, and an average temperature of 293 °K. The wind was 
assumed to be constant below 10 meters (as fixed by PAL2.1). The analysis was performed for both 
the rural and urban land use classifications. The emission rate of the area source was set at 1 g/s-m2

• 

Output was then in the form of g/m3 per g/s-m2
• 

Results 

The rural and urban modeling analyses predicted maximum 1-hour average unitized impacts of 
0.0268 and 0.1302 g/m3 per g/s-m2

, respectively, at the comers ofthe excavation. The maximum 
1-hour average respirable particulate concentration (in kg/m3

) in the ambient air at the excavation 
was calculated from the following equation. 

C = [1-hour unitized impact in g/m3 pet g/s-m2
] x [emission flux in g/s-m2

] x [0.001 kg/g] 

Based on the urban land use classification, the maximum 1-hour average respirable particulate 
concentration is 1.34E-06 kg/m3

, as presented below. . 

= [0.0268 g/m3 per g/s-,m2
] * (0,05 g/s-m2

] * (0.001 kg/g] 
= 0.00000134 kg/m3 

Concentrations of the non-volatile radiolluclides and chemicals of potential concern associated with 
this respirable particulate concentration are calculated in the Human Health Evaluation. • 
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HOME-GROWN PRODUCE MODEL 

Root Vegetables 

The carrot serves as a surrogate for root vegetables grown in home gardens. Carrots are assumed 
to accumulate radionuclides of poteqtial concern only through uptake from soil. It is further assumed 
that the carrots are washed before eaten, so that soil adherence to the carrots will not contribute to 
the chemical intake. To calculate radionuclide concentrations in carrots, the 95% UCL 
concentration or the maximum concentration in soil is multiplied by a radionuclide-specific root 
uptake factor (RUF). 

RUFS for the radionulclides are based upon transfer coefficients developed by Baes et al. (1984) for 
tuber crops. The values presented in the following table have been adjusted to reflect the wet weight 
of each vegetable or fruit. For carrots, the moiSture content accounts for approximately 88% of the 
total wet weight (Baes et al., 1984). Therefore the transfer coefficient is multiplied by 12%. 
Additional factors affect the bioavailabilty of radionuclides and the extent of root uptake including 
characteristics of the plant (species, age) and. the soil properties (pH, organic content, cation 
exchange capacity, concentration of other metals; temperature, and aeration). Thus, in the absence 
of information regarding site-specific soil characteristics, the calculated RUFS should be considered 
best approximations. 

Above-Ground Vegetables 

To evaluate the potential exposure from eating "above.,ground" vegetables and fruits (i.e., lettuce and 
tomatoes), the accumulation of radionuclides in the edible parts of the plant must be considered. The 
effective uptake of radionuclides from the soil depends upon the efficiency of root absorption and 
translocation to the edible portions. The radionuclide concentration in the edible portions of lettuce 
and tomato plants can be estimated by multiplying the 95% UCL concentrations or the maximum 
concentrations of each radionuclide of potential concern in soil by a plant uptake factor (PUF). 
Similarly to the roots, the potential for radionuclide translocation to the above-ground plant parts 
depends largely upon the characteristics of the radionuclide and the plant. 

The PUFs for the uptake and translocation of the radionuclides to above-ground plant parts are based 
on transfer coefficients developed by Baes et al. (1984), similarly to those applied in evaluating 
carrots. Presented PUFs forradionuclides in lettuce are based upon transfer coefficients developed 
for vegetative plant parts Oeaves and stems). The values presented in Table 0-1 incorporate a dry
wet weight conversion factor assuming that lettuce typically has a 95% moisture content (Baes et al., 
1984 ). For tomatoes, transfer coefficients developed for fruits were used in the intake estimates, 
assuming that the typical tomato has a 94% moisture content (Baes et al., 1984). 

• 
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ROOT AND PLANT UPTAKE FACTORS 

RADIONUCLIDE PUF RUF PUF 
LETIUCE CARROTS TOMATOES 

Uranium-234 4.25E-04 4.80E-04 5.10-04 
~ . 

Uranium-238 4.25E-04 4.80E-04 5.10-04 

Radiilm-226 7.50E-04 1.56E-04 9.00E-04 

Radium-228 7.50E-04 1.56E-04 9.00E-04 
~ --- . 

Thorium-228 4.25E-05 1.02E-05 5.10-05 

Thorium-230 4.25E-05 1.02E-05 5.10-05 

Thorium-232 4.25E-05 1.02E-05 5.10-05 

Lead-210 2.25E-03 1.08E-03 2.70E-03 

References 

Baes, C.F., III, R.D. Sharp, A.L. Sjoreen and R.W. Shor. 1984. A Review and Analysis of 
Parameters for Assessing Trans.port of Environmentally Released Radio nuclides 
through Agriculture. ORNL-5786. Oak Ridge, TN: Oak Ridge National Laboratory . 



CONCENTRATION-TOXICITY SCREEN AND CHEMICALS OF POTENTIAL 
CONCERN SELECTION 

A concentration-toXicity screen was performed in accordance with USEP A guidance (US EPA, 
1989). The purpose of the screen is to identify chemicals in a particular medium that most likely 
contribute significantly to the risk estimates. The screen is based on the maximum detected. 
concentrations and USEP A toxicity criteria as represented by reference doses for 110n-carcinogenic 
effects and slope factors for carcinogenic effects. Individual chemical scores or risk factors are 
calculated by dividing the maximum detected concentration by the reference dose or multiplying by 
the slope factor. The individual risk factors ate summed for a total risk factor and then the r~tio of 
the individual risk factors to the total risk factor approXimates the relative risk of each individual 
chemical. Chemicals with relative risks greater than I% (0.0 I) are selected as chemicals of potential 
concern (COPC). Chemicals with relative risks less than 1% are eliminated from the human health 
evaluation. 

The screen was performed using only oral toxicity criteria since no air quality data were 
collected. However, since inhalation of respirable particulates is a pathway of concern, for those 
chemicals detected in all soil at Area A and Area G and with inhalation toxicity criteria a second 
concentration/toxicity Screen was performed to determine if the chemicals are iikely to contribute 
significantly to the risk estimates for the inhalation pathway. 

Chemicals without toxicity criteria were selected as chemicals of potential concern if they 
could not be eliminated based on the other criteria (i.e., frequency of detection, background 
concentration, or nutrient screening concentration); they are evaluated qualitatively in the human 
health evaluation. 

Finally, chemicals with a weight-of-evidence classification of A, known human carcinogens, 
were also selected as COPC. 

The results of the screen, including the reason for selection or elimination as chemicals of 
potential concern where not based solely on the screen, are presented on the following pages. 

References 

U.S. Environmental Protection Agency. 1989. Risk Assessment Guidance for 
Superfund Volume 1: Human Health Evaluation Manual (Part A). Interim Final. 
EPA/540/1-89/002. Washington, DC: Office ofEmergency and Remedial Response . 
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no toxcril = Oral toxicity information is not available. 
2X =Two times average background. 
nsc = Nutrient screening concentration. 
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CONCENTRA TIONffOXICITY SCREEN AND SELECTION OF COPC 
ALL SOIL AREA A 

CHEMICAL Oral Risk Relative Screen Oral Weight of Risk Relative Screen Background Screen Nutrient Other Reason for 
Maximum Average Reference Factor Risk Slope Evidence Factor Risk Average 2X Screen Selection or 

Concentration mglkg Dose Factor Classification Concentration Average Elimination 

mglkg mglkg-day (mglkg-day)"• mglkg mglkg 
Acetone 0.39 I.OOE-01 3.90 0.00 NO - D 0.00 0.00 NO 
2-Butanone 0.089 6.00E-OI O.IS 0.00 NO - D 0.00 0.00 NO 
Carbon disulfide 0.012 I.OOE-01 0.12 0.00 NO -· - 0.00 0.00 NO 
Chlorobenzene 42 2.00E-02 2100.00 0.00 NO - D 0.00 0.00 NO 
Tetrachloroethene 0.004 I.OOE-02 0.40 0.00 NO S.20E-02 - 0.00 0.00 NO 
Acenaphthene 0.36 6E-02 6.00 0.00 NO - ND 0.00 0.00 NO 
Anthracene 0.7 J.OOE-01 2.33 0.00 NO D 0.00 0.00 NO 
[Benzo{g,Jt,i)perylene 1.6 - ) 0.00 ' ' 0.00 . N{) ··"" '. I• n.,, IJ.OO 0.00 NO 'YES; no IIIXI:rit · 
Fluoranthene 5.8 4E-02 145 0.00 NO -· D 0.00 0.00 NO 
Fluorene 0.25 4.00E-02 6.25 0.00 NO .. D 0.00 0.00 NO 
!Phenanthrene ' 3 - 0.00 0.00· .. NO . ~.- D 0.00 0,00· NO YES1 no toxcrit 
pyrene 4.5 3E-02 ISO 0.00 NO - D 0.00 0.00 NO 
Benzo( a )anthracene 2.7 ·- 0.00 0.00 NO 7.30E-OI 82 1.97 0.00 NO 
Benzo{a)pyrene 3.2 - 0.00 '0.00 .'o NO 7406+00 82. '23.36 O.oJ -YES 
Benzo(b)nuoranthene 5.6 -· 0.00 0.00 NO 7.30E-OI 82 4.09 0.00 NO 
Benzo(k)nuoranthene 0.21 - 0.00 0.00 NO 7.30E-02 82 O.o2 0.00 NO 
Chrysene 1.9 .. 0.00 0.00 NO 7.30E-03 82 0.01 0.00 NO 
Dibenz(a,h)anthracene 0.31 .. 0.00 0.00 NO 7.30E+OO 82 2.26 0.00 NO 
lndeno( I ,2,3-cd)pyrene 1.5 -- 0.00 0.00 NO 7.30E-OI 82 1.10 0.00 NO 
Carbazole 0.48 ·- 0.00 0.00 NO 2.00E-02 82 0.01 0.00 NO 
Dibenzofuran 0.13 4.00E-03 33 0.00 NO - D 0.00 0.00 NO 
Naphthalene 0.041 2.00E-02 2.05 0.00 NO ·- ND 0.00 0.00 NO 
otalPCBs ~.S 2.001}0.5 275000 ·(1.02 YES 2.00E+OO 82 11.00 0.00 NO 

alpha·BHC 0.0044 .. 0 0.00 NO 6JOE+OO 82 0.03 0.00 NO 
beta-BHC O.DIS ·- 0 0.00 NO 1.80E+OO 82 0.03 0.00 NO 
delta-BHC 0.017 .. 0 0.00 NO I.80E+OO 82 0.03 0.00 NO 
Chlordane (total) 0.43 6.00E-05 7166.66667 0.00 NO 1.30E+OO 82 0.56 0.00 NO 
4,4'-DDD 0.18 ·- 0 0.00 NO 2.40E-OI 82 0.04 0.00 NO 
4,4'-DDE 0.12 .. 0 0.00 NO 3.40E-OI 82 0.04 0.00 NO 
4,4'-DDT 0.1 S.OOE-04 200 0.00 NO 3.40E-OI 82 0,03 0.00 NO 
Dieldrin 0.0049 S.OOE-05 98 0.00 NO 1.60E+OI 82 0.08 0.00 NO 
Endosulfan I 0.1 6.00E-03 16.6666667 0.00 NO - D 0.00 0.00 NO 
[Endrin aldeh~de 0.0084 ' ,o - 0 0.00 NO. ' ... :.0.: 0.00 '0.00, NO YES; no to~tcrit 
Heptachlor 0.0041 S.OOE-04 8.2 0.00 NO 4.50E+OO 82 0,02 0.00 NO 
Heptachlor epoxide 0.034 I.JOE-05 2615.38462 0.00 NO 9.10E+OO 82 0.31 0.00 NO 

1001102!06. • 
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CHEMICAL 

• 
CON CENTRA TIONffOXICITY SCREEN AND SELECTION OF COPC 

ALL SOIL AREA A 

Oral Risk Relative Screen Oral Weight of Risk Relative Screen Background Screen 
Maximum Average Reference Factor Risk Slope Evidence Factor Risk Average 2X 

Concentration mglkg Dose Factor Classification Concentration Average 

mglkg mg/kg-day (mg/kg-day)"1 mglkg mglkg 
Aluminum 19700 8678.3684 I.OOE+OO 19700 0.00 NO 0.00 0.00 NO 9790 19580 

Nsettfc · -;,.· . ,.'•? . ··'. 2760_. ·568.7 · '~3.00JW4· 9200000:• .. •<P.61 ,:YES, .:;I.SOE+OO'. ~· . A • . . .: '•4140' .. ,0.99 Yl38' 6.3 12.6 

Nutrient 
Screen 

• 

Olher Reason for 
Selection or 
Elimination 

88liwn !),;: ·: ~ ; .·> ·;;:· ,,~;;rl200: .• · .. ; ~ 283 .• ' .·~.1E..()2 ·, . ' d7.1,.3' .;" .;0.00> .·.:N.Orl ::,,: .. '.::.:.;<::·< ~:·.:t.<+'' •:;c,,:t~s ::.o.oo '<" c:·''.·O,QO.;•.' NO\: ' .r·49.0;~". 98J<~ -<~·:.·. ;;': " :YES! ii!h&latlon rlstc. >2X 
Beryllium 6.8 I.SO 2.00E-03 3400 0.00 NO B2 0.00 0.00 NO 0.85 1.7 

Calcium 87400 29762 0.00 0.00 NO 0.00 0.00 NO 1070 2140.6 >IE+06 NO; <nsc 
Chromium 91.2 30.7 2E+OO 60.8 0.00 NO 0 0.00 0.00 NO 18.3 36.7 
Ccibali<';< '~-·•:; ·. '·'· • ·, · r, ... : ''379 :. : · ; .. 83 · ·, 6.00E-02 6~16,66667 ·. ·Q.oo• ·; .. No . i~:. •J ~- J' •• ;'>i·qND_,_:.L..!'!\•:, •• •o;oo .. ·'- ,,,;~o;oo:.'¥' No\ ••. ;.·· · 1-a ··¥·' t-t4:s .'- t .• ·;,., : • , :vES; lnluilation tiSJt;>2X 
copper4~~,:• ··. ::. :•> i-,: '11300· 1574 ', •3i7E-02 ·· 30S40S •.. ' ·0.02 ··'YES 0 0.00 0.00 NO 16.0 32.0 

i./ ,<.:.;:"-·; • I,. :.' :•B2; '~ ,r ·: ·o,OO··,.,, •. .-:0;00·:.• ·NO:, · ... •:'24:3 ·,, ' 
Magnesium 39100 5888 ' 0.00 0.00 NO 4294.3 8.00E+OS NO;< nsc 0.00 0.00 NO 2147 

0 0.00 0.00 NO 677 
0.40 3.00E-04 8000.00 0.00 0 0.00 0.00 NO 0.085 
46 2E-02 7250 0.00 0.00 0.00 NO 12.7 

PolaSSium 2500 NO 2854.6 >IE+06 NO;< nsc 0.00 0.00 NO 1427 927 0.00 0.00 
18.0 5.00E-03 14400 0.00 0 0.00 0.00 NO 2 

47.55 5E-03 49000 0.00 0 0.00 0.00 NO 0.47 
0.00 0.00 NO 75.0 2399 0.00 0.00 Sodium 14100 NO 149.9 >IE+06 NO;< nsc 

NO 0.00 0.00 NO 1.1 2 8.00E-05 32500.00 0.00 Thallium 2.6 NO 2.2 
Vanadium 41.7 23.3 7.00E-03 
,Zinc 17300 3065 J.OOE-01 
Cyanide 0.79 0.70 2.00E-02 

Total Relative Risk: 

no toxcrit =Oral toxicity infonnation is not available. 
2X =Two times average background. 
nsc =Nutrient screening concentration. 

5957 0.00 
57666.6667 0.00 

39.5 0.00 

15108538 

inhalation risk = Chemical does not pass a similar inhalation concentrationlto~icity screen. 

IOOilOllOI 

NO NO 0.00 0.00 NO 25.2 50.4 
NO 0 0.00 0.00 NO 43.9 87.8 
NO 0 0.00 0.00 NO 0.23 0.46 

Total Relative Risk: 4184.98 
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CHEMICAL. Inhalation 
1-;M~ .. =,~I.,:-u--m-t-,.A,-,.,.=a:-e -l llefet<OCe 

Concentration mJf\a Dose 

mJI'lia-da,· 
Acetone 0.39 
2-Butanoao 0.089 l.OOE-01 
Carbon disulrale. 0.012 2.00E.OI 

Chlorobenz.me 42 :6.00E-03 
etrachloroetheae 0.004 

Acenapblhene 0.36 
Anthnccne 0. 7 
llenzo(g,h,l)perjiene 1.6 
Fluoraolhene l.B 
Fluomle 0.2l 

ll')tene 4 .l 
Benzo(a)anlhnccnc 1. 7 

Beoul(b)tluonnlhene '-6 
Beouo(lc)fluonnlhene 0.11 
Chr}..... 1.9 
Dibenz(a,h)anlluocene 0.31 
lncleno(l,l,l-cd)pyreue U 
Cubuole 0.41 

aJ>hlhalmc 0.041 9.00£-04 
101al PCBa l:l 
alpha-BHC 0.0044 
beos·BHC O.Oil. 
eho-BHC 0.017 

,4'-DDD 0.11 
;4'-DDE 0.11 
,4'-DDT 0.1 

Dieldrin 0.0049 
Enclosulf8D I De I 
Eodrin alddl\1lo 0.0014 
H<ptacblor 0.0041 
Hep~aehlor epoxlde 0.034 
Aluminum 19700 1671.3614 

A a limon\' 1160 289.2 

CONCEI'fTliATIONffOKICITY SCRUN AND SELECTION OF COPC 
ALL SOIL AREA A 

Risk 
FIICIOf 

0.00 
DJO 
0.06 
7000 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

·0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4l.l6 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Rclathc Screen lnhala1ion Weiahl of 
Risk Slope E•*-

Factor Oaniftc.~lion 

(mg.\a-da! I' 
0.00 NO D 
0.00 NO D 
0.00 NO 
0.00 NO D 
0.00 NO 2.00E-03 
0.00 NO ND 
0.00 NO D 
0.00 NO D 
0.00 NO D 
0.00 NO · D 
0.00 NO D 
0.00 NO D 
0.00 NO '82 
0.00 NO 82 
0.00 NO 81 
0.00 NO 82 
0.00 NO 82 
0.00 NO 82 
0.00 NO 81 
0.00 NO 81 
0.00 NO D 
0.00 NO .ND 
0.00 NO 2.00£+00 82 

0.00 NO 6.30E +00 82 
0.00 NO 1.90E+OO 82 
0.00 NO I.IOE+OO 82 
0.00 NO I.JDE+OO 82 
0.00 NO 82 
0.00 NO 82 
0.00 NO 3.40E.OI 82 
0.00 NO 1.60E+OI 82 
0.00 NO D. 
0.00 NO 
0.00 NO 4.60£+00 82 
0.00 NO 9.10E+OO 82 
0.00 NO 
0.00 NO 

RisL Relati•• Sc:ree 811Ck11'0011d Sereeo Nulrieol 
FIC1or IUD A~·eraac 2X Scnen 

0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO. 
0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
11.00 0.00 NO 

0.03 0.00 NO 
0.03 0.00 NO 
0.03 0.00 'NO 
O.l6 0.00 'NO 
0.00 0.00 NO 
0.00 0.00 NO 
O.Dl 0.00 NO 
0.01 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 
0.02 0.00 NO 
.0.31 0.00 NO 
0.00 0.00 NO 
0.00 0.00 NO 

Concentration A\UDI 

msAa msAa 

9790 

1.6 
19ll0 

3.2 
12.6 

. 91.1 

IBer>·lli11111 6.8 UO 6 ODE-OJ 1133 0.00 NO 1.40£+00 82' l7.12 0.00 NO 0.8l 1.7 

Olhcr Rcuoa for 
Seleciion or 
Elimination 

Cadmium 174 30.99 0.00 0.00 NO 6JOE+OO Bl 1096 0.03 YES ND ND N0;<2X 
Colclum 17400 29762 0.00 0.00 NO 0.00 o.oo· NO 1070 
ChlliiDium 912 30.7 0.00 0.00 NO D ooo 0.00 NO 11.3 

Copper 11300 ll74 0.00 0.00 NO D 0.00 0.00 NO 16.0 
Iron 203000 60l67 0.00 0.00 NO ' 0.00 0.00 NO 2Dl91 
Lead 29l<Kl Jlll 0.00 0.00 NO . 82 o 00 0.00 NO 24.3 
Magnesium 39100 llll 0.00 0.00 NO 

H 0.40 9.00E.Ol 26667 0.00 NO 

Ni<kel l4l 46 0.00 0.00 NO 

Potassium 9l7 0.00 0.00 NO 

Selenium 72 1111 0.00 000 NO 

Sihcr 24l 47lf 0,00 o.oo NO 
14100 000 ooo NO 

l'hallium 26 000 0011 NO 

Vanadium 417 lll 
0 '"' 

OIKI NO 
173110 o nn nun NO 

Cyanide 11.79 n 7n u .. , onn NO 

Total Rclathc Risl.. 11111111111 

no tourit.,. Onlto~ci~ inrormation is nol auilablc 
2X • T\\o 1im~1 a' c1111ge bacl.zrCiund 
nsc "' Nutrient screening conctnlratifln 

0.00 0.00 NO 2147 
D 000 0.00 NO 
D 0.00 o.oo NO O.Oil 

0.00 0.00 NO 12.7 
000 0.00 NO 1427 

D 1100 0.00 NO 
·o 000 0.00 NO 0.47 

ooo 0.00 NO 7l.O 
ND ooo 0.00 NO 
ND 0110 ooo NO 2l.2 
D 0110 000 NO 43.9 
0 niNJ ono NO 02) 

• 

2141 >IE+% 
36.7 
14.l 
32.0 

41183 100,000 
41.6 
4294 800000 
llll 
0.17 
2l.l 
2!ll >IE+% 

0.94 
llO >IE+il6 

l0.4 
17.8 
0.46 

• 
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CONCENTRA TIONffOXICITY SCREEN AND SELEcriON OF COPC 

SURFACE SOIL AREA G 

CHEMICAL Oral Risk Relative Screer Oral Weight of Risk Relative Screen 
Maximum Average Reference Factor Risk Slope Evidence Factor Risk 

Concentration mglkg Dose Factor Classification 

mglkg mglkg-day (mglkg-day)"• 
Benzci(g,b,i)pel}'!enQ! ·. · · 0.077, '" .~ 

·.· '!-'. . o,oo·. \ .. o,oo. ·,lt{o ' y- ~.,. ~~··--~:: ... ... ~ D ··• .. :O.OO· :--,,o.oo-.- 1\IO .: . ~- "" 
Fluoranthene 0.17 4E-02 4.25 0.00 NO -- D 0.00 0.00 NO 
~anthl'etle. - - 0;16. . r•. ., ,, .. o.oo'•: ·:o.oo, .No·, ~ ;~?.'",- .~ ..• :.._; ·~ .. D ·<:. cJI.OO; 11.00 .•NO .. 
Pyrene 0.2 3E-02 6.67 0.00 NO - D 0.00 0.00 NO 
Benzo(a)anthracene 0.054 - 0.00 0.00 NO 7.30E-OI B2 0.04 0.00 NO 
Benzci(a)pyrene 0.13 ·- · 0,00 .. : ·c .0.00 : .NO · .7.30E+OO'·. 82 : • .. ,o.~s .. ·. 0;09 YES 
lflellzo(b)Ouorapthene, • ·:. .. 0;26 .. ' . - · ... :.;·o.oo,:• :· o.oo·,. Np,. • ·. 7uOE-Of .. , • r 82' :::•0:19 •0.02·:YES, 
Benzo(k)Ouoranthene 0.064 - 0.00 0.00 NO 7.30E-02 B2 0.00 0.00 NO 
Chrysene 0.14 -- 0.00 0.00 NO 7.30E-03 B2 0.00 0.00 NO 
lildeno(lll.l-Cd)pynme_, . · 0:092. .. ~ l -- .. :o:oo· -,. ·, o:oo:• NQ .. 7;30E-01' .. ·'82;,: :.'0.01 ':; 0.01. YES 
!Aluminum 6150 I.OOE+OO 6150 0.06 YES - - 0.00 0.00 NO 
!Aisenlc .. '- '6,6; ;· ... 

"'' 3~001!$1 ''·22000 ,•. ·-023·. YES: ', 1.50E+OO• : \' l.A." ~~; -: -~9.9· O:S9 ·YES 
~um. ·'• ; ' 52.5. .. .. 

7E-02-·. J:>. 7$11 . :,:o.OJi YES -- -- 0.00 0.00 NO ' "\. ~ ' . , ... 
Beryllium 0.43 2.00E-03 215 0.00 NO - B2 0.00 0.00 NO 
Cadmium 0.42 I.OOE-03 420 0.00 NO - Bl 0.00 0.00 NO 
Calcium I "0 - 0.00 0.00 NO - - 0.00 0.00 NO 
Chromium 10.9 2E+OO 7.26667 0.00 NO -- D 0.00 0.00 NO 
Cobalt 1.5 6.00E-02 125 0.00 NO - ND 0.00 0.00 NO 
Copper · .. " ,. ·' ·24.7. .3.7E-02· '·!: ;668•\' ,O.!)L .YES -- D 0.00 0.00 NO •· 
Iron 13800 3.00E-OI 46000 0.48 YES - -· 0.00 0.00 NO 
J:,ead .. -1-·. 31.1 ·-· :-o.oo .. _. ·:o.oo <-NO-;. ~~· ·, ~ , .• :;.(12;. .: .0.!10( ·, ·0,00' .NO' . . . ... 
Magnesium 1460 .. 
Manganese 372 2.30E-02 
Mercury 0.02 3.00E-04 
Nickel IO.S 2E-02 
Potassium 8S3 .. 
Silver 1.1 5E-03 
Sodium 30 .. 
Vanadium 18.4 7.00E-03 
!Zinc S2.9 J.OOE-01 

Total Relative Risk: 

no toxcril =Oral toxicity information is not available. 
2X = Two times average background. 
nsc =Nutrient screening concentration. 

0.00 
16174 
66.67 

52S 
0.00 
220 

0.00 
2629 

176 

96136 

0.00 NO ·- - 0.00 0.00 NO 
0.17 YES ·- D 0.00 0.00 NO 
0.00 NO -- D 0.00 0.00 NO 
0.01 YES ·- -- 0.00 0.00 NO 
0.00 NO - ·- 0.00 0.00 NO 
0.00 NO - D 0.00 0.00 NO 
0.00 NO -- - 0.00 0.00 NO 
0.113 YES -- ND 0.00 0.00 NO 
0.00 NO -- D 0.00 0.00 NO 

Total Relative Risk: II 

• 
Background Screen Nutrient Other Reason for 
Average 2X Screen Selection or 

Concentration Average Elimination 

mglkg mglkg . .. , . • -_ ·f I YES: ilo toxcrit . ' .. 
'<;_. ~ " ·'.J'. '' ~ -~· · YES; no toltcfft . . .. " 

9790 19580 N0;<2X 
6.3 13 
49.0 98 
0.85 1.7 
ND ND 
1070 2140.6 >IE+06 No; <nsc 
18.3 36.7 
7.3 14.5 
16.0 32 

20591 41183 100,000 N0;<2X 
24.3 .. 48:6.· ' ~ 

: YES; no ioXcrtt · ' ,. 

2147 4294.3 8.00E+OS NO;<nsc 
677 13S3 N0;<2X 

0.08S 0.2 
12.7 25 N0;<2X 
1427 2854.6 >IE+06 NO;<nsc 
0.47 0.9 
74.96 149.9 >IE+06 NO;<nsc 
25.2 so N0;<2X 

43.89 87.8 



CONCENTRA TIONffOXICIT\" SCREEN AND SELECTION OF COPC 
ALL SOIL AREA G 

'"'' Oral Risk Relative Screen Oral Weight of Risk Relative Screen I Screen Nutrient Other Reason fur 
Reference Factor Risk Slope Evidence Factor Risk Average 

IAv!~ge 
Screen Selection or 

mglkg Dose Factor Classification Elimination 

mglkg ··- ,fl. mglkg mglkg l"'llf•!l"U~J \"'IS'"IS" 

0.012 16.00E-OI 0.02 0.00 NO - D _0.00 0.00 NO 

Xvleiles 0.018 2E+OO 0.01 0.00 NO - D _0.00 0.00 NO 
4.1 6E-02 68.33 0.00 NO - ND_ 0.00 0.00 NO 

0.077 ...; 0.00 0,00 NO - D .. 0.00 0.00 NO IYES; no toxcrit 
4.6 13.00E-OI 15.33 0.00 NO -- D 0.00 0.00 NO 

~ 0.45 - 0.00 0.00 ·NO - ' D 0.00. 0.00 NO IYES; no to~~~:rlt 
8.6 4E-02 215 0.00 NO - D 0.00 0:00 NO 

!Fluorene 3.7 4E-02 92.50 0.00 NO - D 0.00 0:00 NO 
8.6 - 0.00 0.00 NO ,.. ·- D 0.00 0:00 =NO I YES; 11<1 toxcrit 

Pyrene 9.5 3E-02 317 0.00 NO -- D 0.00 0.00 NO 

4 - 0.00 0.00 NO 7.30E-O.I 82 2.92 o.ol YES 
1.6 - 0.00 0.00 NO 7.301!+00 82 11.68 0.02 YES 
3.7 -- 0.00 0.00 NO 7.30E-OI 82 2.70 0.00 NO 

~ O.S7 -- 0.00 0.00 NO 7.30E-()2_ 82 0.04 0.00 NO 

3.1 - 0.00 0.00 NO 7.30E-03 82 0.02 0:00 NO 
llndeno(l' 0.49 - 0.00 0.00 NO 7.30E-OI 82 0.36 o.oo NO 
f"'o.l.nnlo 2.7 - 0.00 0.00 NO 2.00E-02 82 0.05 0.00 NO 

2.5 I4.00E-03 625 0.00 NO - D 0.00 0.00 NO 
0.098 I.OOE-01 0.98 0.00 NO - D 0.00 0.00 NO 

:Ari 
Y'l' 0.12 I2.00E-02 6.00 0.00 NO - - 0.00 0.00 NO 

3.2 14.00E-02 80.00 0.00 NO - D 0.00 o.oo NO 
6.1 I iOOE-02 305 0.00 NO - ND 0.00 0:00 NO 

0.14 I2.00E-02 7.00 0.00 NO 4.90E-03 82 0.00 0:00 NO 
-0.13 -- 0.00 0.00 NO -- c 0.00 0.00 NO 

!Phenol 0.2 I6.00E-OI 0.33 0.00 NO -- D 0.00 0.00 NO 

hotal PCBs 12 I2.00E-05 . 600000 O.OS YES . 2.00E+OO 82 ' ~4.00 0.04 YES 
0.0021 -- 0.00 0.00 NO 1.80E+OO 82 0.00 0.00 NO 
0.0019 -- 0.00 0.00 NO J.8oE+oo 82 0.00 0.00 NO 

f"'O.Inr.fon'l (IOiaJ) 0.065 I6.00E-05 1083 0.00 NO IJOE+OO 82 0.08 o.oo NO 
I Dieldrin 0:012 I 5.00E-05 240 0.00 NO 1.60E+OI 82 0.19 0:00 NO 
14,4'-DDD -0.061 -- 0.00 0.00 NO 2.40E-OI 82 0.01 o.oo NO 
14,4'-DDE 0.014 -- 0.00 0.00 NO 3.40E-OI 82 0.00 0.00 NO 

14,4'-DDT 0.028 I 5.00E-04 56.00 0.00 NO 3.40E-OI 82 0.01 0.00 NO 

IEndosulfan I 0.25 I6.00E-03 41.67 0.00 NO -- D 0.00 0.00 NO 

1 sulfiite 0.0052 - 0.00 0.00 NO - - 0.00 0.00 NO I YES; no toxcrlt 

~ 0.024 -- 0.00 0.00 NO - - 0.00 0.00 NO I YES; no toxcril 
0.0039 5.00E-04 7.80 0.00 NO 4.50E+OO 82 0.02 0.00 NO 

rep(lxlde 0.0057 I.JOE-05 438 0.00 NO 9.10E+OO 82 0.05 0.00 NO 
8230 5738 II.OOE+OO 8230 0.00 NO -- -- 0.00 0.00 NO 9790 19580 
201 ·53.9 I4.00E-04 502500 0.04 YES -- -- 0.00 0.00 NO 1.6 3.2 

AiiCiiie 341 liS 3.00E-04 1136667 0.09 YES I.SOE+OO A 512 0.92 YES 6.3 12.6 

Bamiilt 855 373.3 7E-02 12214 0.00 NO -- -- 0.00 0.00 NO 49.0 98.1 

>~IJIIIUIII 5.4 1.42 2.00E-03 2700 0.00 NO -- 112 0.0 0.00 NO 0.85 1.7 IN0;<2X 
37.2 10.2 I.OOE-03 37200 0.00 NO - Bl 0.00 0.00 NO ND ND IYESiTrihBfaifon risk; >2x 

ICaicium 204000 54093 .. 0.00 0.00 NO -- .. llOO 0.00 NO 1070 2140:6 >JE+06 I NO;< nsc 
244 48.2 2E•OO 163 0.00 NO .. IJ no~ o"]O NO 18.3 36.7 

ICoball 172 64 16 OOE-02 2867 0.00 NO ·- NIJ 000 OOo NO TI """"14." 

!Copper 1850 535 3 7E-02 50000 0.00 NO .. II IIIlO 0 00 f.j(j 16:0 32.0 

• 132000 54100 I3.00E-OI 440000 0.04 YES • -- 11110 II 00 Nil 20591 41183 100,000 •• IOOIZOllOI 



1001102]06 

• 

CHEMICAL Oral 
Maximum Average Reference 

Concentration mglkg Dose 

mglkg mglkg-day 
[Lead . ., . 3000 680 .,. 
Magnesium 2990 1769 -
~ganese. 215000 36843 2.30E-02 
Mercury 4.1 0.73 l.OOE-04 
Nickel 82.2 34 2E..02 
Potassium 1310 740 .. 
Selenium 133 38.63625 5.00E-03 
Silver 72.2 21 5E-03 
Sodium 9150 2402 .. 
]!_allium 3.9 4 8.00E-05 
Vanadium 31.6 20 7.00E-03 

inc 1780 586 l.OOE-01 

Total Relative Risk: 

no toxcrit =Oral toxicity information is not available. 
2X = Two times average background. 
nsc = Nutrient screening concentration. 

• 

CONCENTRA TIONffOXICITY SCREEN AND SELECTION OF COPC 
ALL SOIL AREA G 

Risk Relative Screen Oral Weight of Risk Relative Screen 
Factor Risk Slope Evidence Factor Risk 

Factor Classification 

(mglkg-day)"1 

~ 0.00 : • 0.00 NO' - .. 82 ' :0.00 0.00 NO 
0.00 0.00 NO .. - 0.00 0.00 NO 

9347826 0.76 YES. - D 0.00 0.00 NO 
13667 0.00 NO - D 0.00 0.00 NO 
4110 0.00 NO - - 0.00 0.00 NO 
0.00 0.00 NO .. - 0.00 0.00 NO 

26600 0.00 NO .. D 0.00 0.00 NO 
14440 0.00 NO - D 0.00 0.00 NO 

0.00 0.00 NO - - 0.00 0.00 NO 
48750 0.00 NO - NO 0.00 0.00 NO 

4514 0.00 NO - NO 0.00 0.00 NO 
5933 0.00 NO - D 0.00 0.00 NO 

12261980 Total Relative Risk: S54 

Inhalation risk = Chemical does not pass a similar inhalation concentration/toxicity screen. 

• 

Background Screen Nutrient Other Reason for 
Average 2X Screen Selection or 

Concentratio~ Average Elimination 

mg/kg mglkg 
24.3 . 48.6 ., YES: 110 toxcrit, >2X 
2147 4294.3 8.00E+05 NO;<nsc 
677 1353.1 

0.085 0.2 
12.7 25.5 
1427 2854.6 >IE+06 NO;<nsc 
2.00 4.0 
0.47 0.9 
75.0 149.9 >1E+06 NO;<nsc 
1.1 2.2 

25.2 50.4 
43.9 87.8 



CONCENTRATIONffOXICITY SCREEN AND SELECTION OF COPC 
ALL SOIL AREA G 

~, Detected' Inhalation Risk Relative Screen Inhalation Weight of Risk Relative Screen I Screen I Nutrient Other Reason for 
of Detection Range Average Reference Factor Risk Slope Evidence Factor Risk Average 2X Screen Selection or 

mglkg mglkg Dose Factor Classification IAvP"llgr Elimination 
.n. I<• .n. ... mg/kg mglkg 

0.012 I3.00E-OI 0.04 0.00 NO -- Q_ 0:00 0.00 NO 

Xylenes O.ol8 1-- 0.00 0.00 NO - D 0:00 0.00 NO 
4.1 1-- 0.00 0.00 NO - ND 0:00 0.00 NO 
0.017 1- 0.00 0.00 NO -- [)_ 0:00 0.00 NO 
4.6 1-- 0.00 ~00-. to!Q - D 0:00 0.00 NO 

IRPn7nlD .. a-~···n~ 0.45 1-- 0.00 0.00 _N_O - D 0.00 0.00 NO 
8.6 1-- 0.00 ~.QQ__JIIQ -- [)_ 0.00 0.00 NO 

!Fluorene 3.7 1-- 0.00 0.00 NO - D 0:00 0:00 NO 
8.6 1- 0.00 0.00 NO - D 0:00 0:00 NO 

Pyrene 9.5 1-- 0.00 0.00 NO - D 0.00 0.00 NO 
4 1-- 0.00 0.00 NO - 82 0.00 ·o.oo NO 

HenziJI.ajpyrene 1.6 1- 0.00 0.00 NO - 82 0.00 o.oo NO 

JC:f1ZU\U. 3.7 1- 0.00 0.00 NO - 82 0.00 0.00 NO 

:oenzou O.S7 1- 0.00 0.00 NO - 82 0.00 0.00 NO 

CIUYsene 3.1 1-- 0.00 0.00 NO -- 82 0.00 0.00 NO 

lindeno( 0.49 1-- 0.00 0.00 NO -- 8~ 0.00 0.00 NO 
ro..l.nnla 2.7 - 0.00 0.00 NO - 82 0:00 0.00 NO 

2.5 - 0.00 0.00 NO - D Q"oo 0.00 NO 
0.098 - 0.00 0.00 NO - D 0.00 o.oo NO 
0.12 - 0.00 0.00 NO - - 0.00 0.00 NO 
3.2 -- 0.00 0.00 NO - D 0.00 0.00 NO 
6.1 I9.00E-04 6778 _11.00 NO - ND 0.00 0.00 NO 
0.14 - 0.00 0.00 NO -- _8l 0.00 0.00 NO 
0.13 - 0.00 0.00 NO - c 0.00 0:00 NO 

!Phenol 0.2 - 0.00 0.00 NO -- D ollo 0:00 NO 
!total PC8s 12 - 0.00 0.00 NO 2.00E+OO 82 24.00 o.oo NO 
=oUr 0.0021 - 0.00 0.00 NO 1.90E+OO 82 0.00 0.00 NO 

0.0019 -- 0.00 0.00 NO 1.80E+OO 82 0.00 0.00 NO 
:(total) . 0.065 - 0.00 ().00 NO 1.30E+OO 82 0.08 0.00 NO 

Dieldrin 0.012 -- 0.00 0.00 _1'1_0. J.60E+OI 82 0.19 0.00 NO 
14,4'-DDD 0.061 - 0.00 0.00 NO -- 82 0:00 0.00 NO 
14,4'-DDE 0.014 - 0.00 0.00 NO -- 82 0:00 0:00 NO 
14,4'-DDT 0.028 - 0.00 0.00 NO 3.40E-OI 82 o.ol -0:00 NO 

IT 0.25 - 0.00 0.00 NO -- D 0.00 o.oo NO 
~Sulfate 0.0052 - 0.00 0.00 NO -- - 0.00 0.00 NO 

IEiidrliiketone 0.024 -- 0.00 0.00 NO -- -- 0.00 0.00 NO 
0.0039 - 0.00 0.00 NO 4.60E+OO 82 0.02 0.00 NO 

repoxide 0.0057 - 0.00 0.00 NO 9.10E+OO 82 0.05 0.00 NO 
8230 5738 - 0.00 0.00 NO - -- 0.00 0.00 NO 9790 19580 

2lH 53.9 -- 0.00 0.00 NO -- -- 0.00 0.00 NO 1.6 3.2 
~Aminic ·, 341 liS .- 0.00 . 0.00 NO l.SOE+OI A· S.llS 0.94 .YES 6.3 12.6 
!Barium ass 373.3 IE-04 8SSOOOO 0.00 NO -- - 0.00 0.00 NO 49.0 98.1 

' 5.4 1.42 1 6.00E-03 900 0,00 NO 8.40E+OO 82 45.4 O.ot YES 0.85 1.7 
...... -: .. - 37.2 10.2 - 0.00 0.00 NO 6.30E+OO 8l 234 0.04 YES ND IND 
Calcium 204000 54093 - 0.00 0.00 NO -- -- 0.00 0.00 NO 1070 2141 I >IE+06 

244 48.2 -- 0.00 0.00 NO -- D 0.00 0.00 NO 18.3 36.7 
Cobalt 172 64 S.71E-06 30122S92 0.00 NO -- ND 0.00 0.00 NO 7.3 14.S 
Copper 18SO S3S ·- 0.00 0.00 NO -- D 0.00 0.00 NO 16.0 32.0 
Iron 132000 S4100 -- 0.00 0.00 NO -- -- 0.00 0:00 NO 20S91 41183 100,000 

Lead 3000 680 -- 0.00 0.00 NO -- 82 0.00 0:00 NO 24.3 48.6 

• 
2990 1769 -- 0.00 0.00. - -- 0.00 ·o:oo- NO :2i47 4294 I >IE+06 -=I• 215000 36843 1.43E-05 1: .. 1.00_ . - D 0.00. 0.00 NO 677 1353 
4.1 0.73 9.00E-05 45556 0.00 -- D 0.00 0.00 NO 0.08S 0.17 



• • 

CONCENTRA TIONffOXICITY SCREEN AND SELECTION OF COPC 

CHEMICAL Frequency Detected Concentrations Inhalation 
of Detection Range 

mglkg 

Nickel 82:2 
Potassium 1310 
Selenium 133 
Silver 72.2 
Sodium 9150 
Thallium 3.9 
Vanadium 31.6 
Zinc 1780 

no toxcrit = Oral toxicity infonnation is not available. 
2X= Two times average background. 
nsc = Nutrient screening concentration. 

I 

Average Reference 
mglkg Dose 

mglkg-day 

34 -
740. .. 

38:63625 .. 
21 -

2402 -
4 -
20 -
586 -

Tolal Relative Risk: 

Risk 
Factor 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

15073690860 

ALL SOIL AREA G 

Relative Screen Inhalation Weight of Risk ·Relative Screen 
Risk Slope Evidence· Factor Risk 

Factor Classification 

(mglkg-day)"1 

0.00 NO - - 0.00 0.00 NO 
0.00 NO - - '0.00 0.00 NO 
0.00 NO .. D . 0.00 0.00 NO, 
o:oo NO .. D 0.00 0.00 NO 
o:oo NO: .. - 0.00 0.00 NO· 
0.00 NO' - NO 0.00 0.00 NO 
0.00 NO - NO 0.00 0.00 NO 
0.00 NO - D 0.00 0.00 NO 

Total Relative Risk: 5419 
- ~ 

• 

Background Screen •Nutrient Other Reason for 
Average 2X Screen Selection or 

Concentration 1\verage Elimination 

mglkg , mglkg 

12:7 2s:s' 
1427 28SS '>IE+06 
2.00 4:001 
M1 0.94 
75:0 ISO 1>IE+06 

1.1 2, 

25:2 50.4' 

43:9 87,8' ,~ 

... ~ . 



C'ONCENTRA TIONfTOXIC'rT\' SCREEN AND SELECTION OF COPC 
GROliND\V ATER 

CHEMICAl. Oral Risk Relative Screen Oral Weight of Risk Relative Screen ~~~_II_ jNutrient Reason for 
Average Reference Factor Risk Slope Evidence Factor Risk ~-Average 2X Screen Selection or 

mg/L Dose Factor lassilication Average Elimination 

mgll mPIIcD-dav .tL "'· rr' mg!L mg/L mg/L 

Bellzene' . 0.013 - 0 0.00 NO 2.98-02 A .0.00 0.00 NO YES; A• 
o,s . 2E-02 2S.OO · 0.00 NO ' -. .o 0.00 o,oo NO YBii : lllllalation risk 
0.61 1E-02 61 · 0.00 NO 6.18-Ql 82 0.00 0.00 NO YE5 : lllbalation risk 

~- .O.IJ04~ 3.00E-02 0 0.00 NO . 9.10E-02 BZ 0.00 0.00 NO YE5 : lllhalatfon risk 
:(total) 0.218 _2-00E-03 24 0.00 NO - - 0.00 0.00 NO 

:Chloride 0.026 _6E-02 n<l' 0.00 NO 8E-03 81 0.00 0.00 N_O 

~ 0.13 _IE-02 13 0.00 NO 5.20E-02 - 0.01 O.OO"JIIO 

Tol~ ... ' 0.088 2.00E-Ol 0.44 0.00 NO - D ·0.00 0.00 NO · , Y68: lnbalatlon risk 
o u~muo.,..uo~u~ 0.07 6.00E-03 12 0.00 NO I.IOE-02 - 0.00 0.00 NO 

:VinY! Clllortde 0.19 - 0.00 0.00 NO t;90E+OO A· . 0.36 0.02 YES 

1Xylenes~ 0.0025 2.00E+OO 0.00125 0.00 NO -- D 0.00 0.00 NO 
0.019 6E-02 0.32 0.00 NO - ND 0.00 0.00 NO 

I Fluorene 0.0047 4.00E..02 0.12 0.00 NO - D 0.00 0.00 NO 
0.0037 -- 0.00 0.00 NO I.IOE+OO 81 0.00 0.00 NO 

IU'"\· llohthalalf 0.0028 200E-02_ 0.14 0.00 NO 1.40E..02 81 0.00 O.OONO 
r ... rhA7nt .. 0.0018 - 0.00 0.00 NO 2.00E..02 81 0.00 0.00 NO 
.(" 0.0021 I 5.00E-03 0.42 0.00 NO - - 0.00 0.00 NO 

0.0062 4.00E..03 1.55 0.00 NO - D 0.00 0.00 NO 

'·""" 0.019 J.OOE-01 0.06 0.00 NO -- D 0.00 0.00 NO 
0.01 3.00E-02 0.33 0.00 NO - D 0.00 0.00 NO ... 0.037 3E-02 1.23 0.00 _N() 2.40E-02 c ll.(){}_ 0.00 NO 

0.0012 _8E-Ol 0.00 0.00 NO -- D 0.00 0.00 NO 
0.0017 · 4.00E-02 0.04 0.00 NO -- D 0.00 0.00 NO 

. ·, 0,0022 - 0.00 0.00 NO .._. ,· .t 0.00 0.00 NO jYES; no toxcril . 
0.0055 j 2.00E-02 0.28 0.00 NO - ND 0.00 0.00 NO 

Phenol 0.0021 j6.00E..Ol 0.00 0.00 NO -- D 0.00 0.00 NO 
1,2,4-' 0.031 l.OOE-02 3.10 0.00 _NO_ -- D 0.00 0.00 NO 

1 sUlfate. . 0.001)17 - o.oo 0.00 NO - ~ 0.00 _0.00 NO I YES: no toxcrit 
121 30 1._~ 121.00 0.00 NO -- - (J.IIQ_ 0.00 NO 30.1 60.1 

0.0566 0.04 I 4.00E-04 141.50 0.00 NO - - 0.00 0.00 NO ND ND 
Anenic· -tl.4 . 1.91 j3.00E-04 38000.00 0.95 YES I.SOE+OO A 17.10 0.98 YES 0.05 0.11 

Barilllll_ 0.448 0.29 7E-02 6.40 0.00 NO - - 0.00 0.00 NO 0.88 1.8 
0.0066 0.0021 j2.00E-03 3.30 0.00 NO -- Bl 0.00 0.00 NO 0.001 0.002 

ra..lmium 0.0043 0.00 . 5.00E-04 8.60 0.00 NO -- Bl 0.00 0.00 NO 0.008 0.016 
;calcium 203 126 -- 0.00 0.00 NO -- - 0.00 0.00 NO 63.8 127.6 400 NO; <nsc 

0.229 0.05 2E+OO 0.15 0.00 N() -- D 0.00 0.00 NO 0.10 0.204 
I Cobalt 0.185 0.04 l_6~00E-02 3.08 0.00 NO -- ND 0.00 0.00 NO 0.05 0.100 
jCopper 0.77 0.19 _pE-02 20.81 o.oo_ NO -- D 0.00 0.00 NO 0.12 0.245 

I Iron 248 106_ ~OOE-01 826.67 O.D_2_ YES -- - 0.00 0.00 NO 106 212.2 N0;<2X 
jLeatl 0.544 0.2 -- 0.00 ·o.oo NO - 82 . 0.00 0.00 NO 0.05 0.103 YES; no tQllcrit 

·,. 76.5 41 - 0.00 · 0.00 NO - - - 0.00 0,00 NO 16.8 33.7 40 YES, 110 toxcrit, > IISC, > 2X 
9.05 3 _2.3E-02 393.48 0.01 YES -- D 0.00 0.00 NO 20.4 40.7 N0;<2X 

jMercury 0.013 0.0018 [3.00E-04 43.33 0.00 NO -- DorC 0.00 0.00 NO 0.001 0.001 

!Nickel 0.224 0.05 2E-02 11.20 0.00 NO -- .. 0.00 0.00 NO 0.32 0.648 
93.1 33 .. 0.00 0.00_ NO -- .. 0.00 0.00 NO 14.7 29.5 500 ,NO; <nsc 
0.142 0.04 5.00E-03 28.40 o.oo_ NO -- D 0.00 0.00 NO 0.008 0.017 

I Silver 0.0146 0.01 _5E-03 2.92 0.00 NO .. D 0.00 0.00 NO 0.004 0.008 
Sodium _1_12!1_ 330 .. 0.00_ 0.00 NO .. .. 0.00 0.00 NO 72.6 _145_1 500 NO;< nsc 
Thallium 0.0177 0.01 B_:OOE-o_~ 221.25 0.01 YES 'ill 0110 _OOONO 0.08 0.17 N0;<2X 

Vanadiu111_ 0.396 0.10 7.00E-03 56 57 0.00 NO ... ,, "'"' 01111 NO 0.09 0.174 

~•~u· 
2.59 0.49 J.OOE-01 8 63 000 _I'J()_ " OliO II oo NO 0.59 1.172 

•~-Lm Total Relative Risk ~00~1 I \l" "''L. I 7 ~R 
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CONCENTRA TIONifOXICITY SCREEN AND SELECTION OF COPC 

CHEMICAL 
Maximum Average 

Concentration mg!L 

mg!L 

no toxcrit =Oral toxicity irifonnatiori is not available. 
2X = Two times average backgroimd. 
nsc: = Nutrient screening concentration. 

Oral Risk Relative 
Reference Factor Risk 

Dose 

mglkg-day 

inhalation risk= Chemical does not pass a similar inhalation concentration/toxicity screen, 

IOOIJOlJOd. 

GROUNDWATER 

Screen Oral Weight of Risk Relative 
Slope Evidence Factor Risk 
Fac:tor lassification 

(mglkg-day)'i 

• 

·-
•,. 

'· 

Screen Background Screen Nutrient Reason for 
Average 2X Screen· Selection or 

Concentration Average Elimination 

mg!L mg!L mg!L 



CHEMICAL Inhalation 
Maximum Average Reference 

Concentration mg/L Dose 

mg/L mglkg-day 

~ne 0.013 -
pal~orobenzene o.s 6E-03 
PJoroform 0.61 -
1.2-Dichloroethane 0.0042 l.ClOE-03 
1,2-Dichloroethene (total) 0.218 -
Methylene Chloride 0.026 9E-OI 
rretrachloroethenc 0.13 .. 
[J'oluene 0.088 I.OOE-01 
[frichloroethene 0.07 -
ViltYI Chloride· .. .. 0.19 .. ,• -
Xylenes (total) 0.0025 -

Total Relative Risk: 

no toxcrit = Oral toxicity Information is not available. 
2X = Two times average background. 
nsc =Nutrient screening concentration. 

CON CENTRA TIONffOXICITY SCREEN AND SELECTION OF COPC 
GROUNDWATER 

Risk Relative Screen Inhalation Weight of Risk Relative Screen Background Screen Nutrient Reason for 
Factor Risk Slope Evidence Factor Risk Average 2X Screen Selection or 

Factor lassification Concentration Average Elimination 
(mglkg-day)"1 mg/L mg/L mg/L 

0 ·0.00 NO 2.7£.02 A 0.00 0.00 NO , YES; A atN:lnogen 
83.33 0.94 YES - D 0.00 0.00 NO 

0 0.00 NO 8.IB-02 · 82' o.os .0.46 YES 
4 o.os YES 9.10E-02 82 0.00 0.00 NO 
0 0.00 NO - - 0.00 0.00 NO 

0.0289 0.00 NO 2E-03 82 0.00 0.00 NO 
0 0.00 NO 2.00E-03 - 0.00 0.00 NO 

0.88 '· 0.01 YES - D 0.00 0.00 NO 
0 0.00 NO 6.00E-03 - 0.00 0.00 NO 

0.00 0.00 NO 
" 

J.OOE-01 A 0.06 0.53 YES 
0 0.00 NO .. D 0.00 0.00 NO 

88 Total Relative Risk: 0.11 

• 
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• 
CONCENTRA TJONffOXICITY SCREEN AND SELECTION OF COPC 

CHEMICAL Maximum Oral Reference 
Concentration Dose 

mg/L mg!kg-day 

~umlnum -- -
' 17 J.OOI!-1:00 

W'Uinony'" ., - 0.03' -4.00(!•04 
!Arsenic' . ' -- 0.04 .· 3.00Eo-04 
[Bari\im ! : 

~ 
'-0:444 1E-02-

Beryllium 0.001 2E-03 

~inlum ,, ···,;. 0.009 5.00&(14 
Calcium 74 -
Chromium 0.043 2E+OO 
Cobalt 0.0487 6.00E-02 
Copper · 0.3-" -3.7£-0a 
Imn- 62- ' 3.00£-01 

Leacl ' " ' : .t I 0.44 -; .... , ~ 

Magnesium 15.2 --
<:I '• ·-- ·' "'2/11_ ·. ' - 2.30&-02 

Mercury 0.0006 3.00E-04 
Nickel -' 'l ~: .-- ., ;. '·0.1' 2E-02 
Potassium 10.0 --
Selenium 0.0083 S.OOE-03 
Silver 0.011 SE-03 
Sodium 2S -· 
Vlllllldlwn' _.- . 0.06 7.00&-03 ,. 

Zinc 0.8 3.00E-OI 
Tolal Relative Risk: 

no toxcrit =Oral toxicity infonnation is not available. 
nsc =Nutrient screening concentration. 

SURFACE WATER 

Risk Relative Screen Oral Slope Weight of Risk Relative Screen 
Factor Risk Factor Evidence Factor Risk 

(mg!kg-dayr• Clasification 

'17 0.0~. YES -- - 0.00 0.00 NO 
63- 0.11-'YES -- - 0.00 0.00 NO 

-133. 0.22 YES· r-,;l;~E+oo· '· /A·,::-:·.: •.• -. 0.06' .- J,OO. YES· 
6;34. · 0.01- YES - - 0.00 0.00 NO 
055 0.00 NO -- 81 0.00 0.00 NO 

17_' 0.03 YES - 81 0.00 0.00 NO ,. 

0.00 0.00 NO -- - 0.00 0.00 NO 
0,03 0.00 NO - D 0.00 0.00 NO 

I 0.00 NO -- NO 0.00 0.00 NO 
.· 9 0.02 YES - D 0.00 0.00 NO 

207 0.35 YES• - - 0.00 0.00 NO 

0.00' 0.00 NO .;..•· 
·' ~' .. :BZ· ,,•)' .· '0.00 '0.00 NO' 

0.00 0.00 NO -- - 0.00 0.00 NO 
"el20 '0.20, YES' -- D 0.00 0.00 NO 
1.83 0.00 NO - D 0.00 0.00 NO 

3- 0.01 YES -- -- 0.00 0.00 NO 
0.00 0.00 NO -- -- 0.00 0.00 NO 

2 0.00 NO -- D 0.00 0.00 NO 
2 0.00 NO -- D 0.00 0.00 NO 

0.00 0.00 NO -- -- 0.00 0.00 NO 
9' '' 0.01 YES -- NO 0.00 0.00 NO 
J 0.00 NO -- D 0.00 0.00 NO 

594 Total Relative Risk: 0 

• 

Nutrient Other Reason for 
Screen Selection or 

mg/L Elimination 

400 NO;<nsc 

5 
YES; no toxCrit ., 

40 NO; <nsc 

soo NO; <nsc 

soo NO;<nsc 
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CONCENTRA TIONfTOXICITY SCREEN AND SELECTION OF COPC 

CHEMICAL Maximum Oral Reference 
Concentration Average Dose 

mglkg mgfkg mgfkg-day 
Acetone 0.52 I.OOE-01 
2-Butanone 0.11 6.00E-OI 
Anthracene 0.18 3.00E-OI 
Benzo(a)anthracene 0.35 --
Benzo(a)pyrene 0.3 --
[Benzo(g,h,l)perylene 0.18 -
Chrysene 0.28 -
Fluoranthene 0.31 4E-02 
lndeno( I ,2,3-cd)pyrene 0.18 --
PhellBRthrene 0.$3 -
Pyrene 0.45 3E-02 
Benzo(b)fluoranthene 0.36 --
2,4-Dimethylphenol 0.26 2.00E-02 
2-Methylphenol 0.74 S.OOE-02 
~Mttlly1phenol 0.52 -
Chlordane (total) 0.032 6.00E-OS 
4,4'-DDD 0.0072 -
4,4'-DDT o.ooss -
Heptachlor epoxide 0.0028 I.JOE-05 
Aluminum 11800 6675 I.OOE+OO 
~ntimony 12.2 6.7S 4:00E-04 

~rsenlc 17.8 9.38 J.OOE-04 
Barium 126 65.9 7E-02 
Beryllium 0.81 0.495 2E-03 
Cadmium 2.8 l.S3 113-03 
Calcium 3760 2090.5 -
Chromium 36.4 19.25 2E+OO 
Cobalt 19.5 10.4 6.00E-02 
Copper 180 91.7 3.7E-02 
Iron 29200 16200 3.00E-OI 

l-ead' 271 137.45 -. 
Magnesium 2780 1556 -· 
Manganese 386 219.25 2.30E-02 
Mercury 0.35 0.35 3.00E-04 
Nickel 41.2 21.75 2E-02 
Potassium 1420 785 --
Selenium 3.1 3.1 5.00E-03 
Silver 7.2 7.2 SE'-03_ 
Sodium 121 121 --
Vanadium 43.9 23.75 7.00E-03 
Zinc 364 364 l.OOE-01 

Total Relative Risk: 

no toxcrit =Oral toxicity information is not available. 
nsc = Nutrient screening concentration. 
2x = Two times average background. 

• 

SEDIMENT 

Risk Relative Screen Oral Slope Weight of Risk Relative Screen 
Factor Risk Factor Evidence Factor Risk 

(mgfkg-day)"1 Clasification 
5.20 0.00 NO -- D 0.00 0.00 NO 
0.18 0.00 NO - D 0.00 0.00 NO 
0.60 0.00 NO - D 0.00 0.00 NO 
0.00 0.00 NO 7.30E-OI 82 0.26 0.00 NO 
0.00 0.00 NO 7.30E+OO 82 2.19 0.00 NO 
0.00 . 0.00 ,NO ...,_ D 0.00 '• 0.00 NO 
0.00 0.00 NO 7.30E-03 82 0.00 0.00 NO 
7.75 0.00 NO - D 0.00 0.00 NO 
0.00 0.00 NO 7.30E-OI 82 0.13 0.00 NO 
0.00. 0.00 NO. ,_ -. D - 0.00. 0.00 NO 

15.00 0.00 NO - D 0.00 0.00 NO 
0.00 0.00 NO 7.30E-OI 82 0.26 0.00 NO 

13.00 0.00 NO -- c 0.00 0.00 NO 
14.80 0.00 NO - c 0.00 0.00 NO 
0.00 o:oo NO ... : c 0.00 0.00 NO 

533.33 0.00 NO l.lOE+OO 82 0.04 0.00 NO 
0.00 0.00 NO 2.40E-OI 82 0.00 0.00 NO 
0.00 0.00 NO 3.4E-OI 82 0.00 0.00 NO 

215.38 0.00 NO 9.1E+OO 82 0.03 0.00 NO 
11800.00 o.os YES - - 0.00 0.00 NO 
30500.00. 0.13 YES -- -- 0.00 0.00 NO 
59333.33 0.2S YES I.SOE+OO A 26.70 0.00 NO 

1800.00 0.01 YES -- - 0.00 0.00 NO 
405.00 0.00 NO -- Bl 0.00 0.00 NO 

2800.00 0.01 YES -- Bl 0.00 0.00 NO 
0.00 0.00 NO -- -- 0.00 0.00 NO 

24.27 0.00 NO - D 0.00 0.00 NO 
325.00 0.00 NO -- NO 0.00 0.00 NO 

4864.86 0.02 YES -- D 0.00 0.00 NO 
97333.33 0.41 YES -- -- 0.00 0.00 NO 

0.00 .0.00 NO ·- _, 82 ; 0.00 0.00 NO 
0.00 0.00 NO -- -- 0.00 0.00 NO 

16782.61 O.o? YES -- D 0.00 0.00 NO 
1166.67 0.00 NO -- D 0.00 0.00 NO 
2060.00 0.01 YES -- -- 0.00 0.00 NO 

0.00 0.00 NO -- -- 0.00 0.00 NO 
620.00 0.00 NO -- D 0.00 0.00 NO 

1440.00 0.01 YES -- D 0.00 0.00 NO 
0.00 0.00 NO -- -- 0.00 0.00 NO 

6271.43 0,03 YES -- NO 0.00 0.00 NO 
1213.33 0.01 YES -- D 0.00 0.00 NO 
239545 Total Relative Risk: 29.61 

• 

Background Screen 
Average 2X Nutrient Other Reason for 

Concentration Average Screen Selection or 

mgfkg mgfkg mgfkg Elimination 

YES; no .toxcrit 

YES: no toxcrit 

. -· . YES; no toxcril· 

9790 19580 N0;<2X 
1.6 3.2 
6.3 13 A carcinogen 
49 98 N0;<2X 
I 2 

NO NO 
1070 2141 >IE+06 NO; <nsc 

18 37 
7.27 IS 
16 32 

20591 41183 100,000 N0;<2X 
24.31 49 YES; no toxctit, > 2X 
2147 4294 >IE+06 NO; <nsc 
677 1353 N0;<2X 
0.09 0.17 

13 25 N0;<2X 
1427 2855 >1E+06 NO;<nsc 

2 4 
0.47 0.94 
75 150 >1E+06 NO;<nsc 

25.2 50.4 N0;<2X 
44 88 



• 

• 

• 
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ESSENTIAL NliTRIENT SCREEN ., · . 

Nutrient scree_ning concentrations to evaluate the concentrations of essential nutrients (i.e,, calcium, 
iron, magnesium, potassium, and sodium) in soil and groundwater were derived from Recoiillilended 
Daily Allowances (RDAs) and exposure pararp.eters in the models used by theUSEPA, Region III 
in their derivation of risk-based concentrations (USEPA, 1995). Based on the exposure scenarios 
considered. in the human health evaluation, initrieilt screening concentrations for soil were derived 
for ingestion by a child and reference concentrations for groundwater were derived for .residential 
tap Water use by a child (ESHA Research, 1990). 

Nutrient Screening Concentrations for Soil 

where 
RC5 =RD~/I~ * Fl* CF 

=nutrient screening concentration for soil (mg/Kg) 
= recommended daily allowance for a child (mg/day) 
= soil ingestion rate (200 mg/day) 
=fraction ingested (0.5) 
= conversion factor ( 1 0-6 Kg/Il1g) 

Nutrient Scre_ef!ing Concentration for Groundwater 

RCw · =nutrient screening concentration for water (mg/L) 
RDAc = recommended daily allowance for a child (mg/day) 
I~ =water ingestion rate (2 L/day) 



- -· 
--

Essential Recommended Nutrient Nutrient 
Nutrient Daily Screening Screening 

Allowance Conce1:1tration Concentration 
(mg/day; male for Soil fot 
child) {mg/Kg) Groundwater 

(mg!L) 
-- ·- -

Calcium 800. > IE+06 400 

Iron 10 100,000 5 
. - - -- ----

MagnesiUill 80 8E+05 40 
. - . 

PotassiUm 1000 > 1E+06 500 
-- . - ---

Sodium 97~ > 1E+06 500 
-· 

References 

U.s. EnviroQIIlenW Protection Agen~y. 1995. Risk·B~ed Concei:Itration Table, July
December 1995. Philadelphia, PA: USEPA Region III, Technical Support Section. 

ESHA Research. 1990, The Food_ Processor II. Nutrient Analysis System. 
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INDOOR SHOWER MODEL 

The concentrations of volatile chemicals of potential concern in bathroom air during and after 
showeri.Iig are estimated using an approach .recommended by the US EPA (Schaum, 1992). The 
Schaum model is a realistic yet simple model which treats the bathroom as one compartment and 
yields air concentrations averaged over the time of the actual shower and the time spent in the 
bathroom subsequent to the shower. It is assumed tblit the chemicals volatilize at a constailt rate, 
instantly mix uniformly with the bathroom air, and that ventilation with clean air does not occur. 
lbis iJnpljes th11t the chemical concentrations iil the air increase linearly frolll zero to a maximum 
at the end of the shower and then remain constant during the time an individual.spends in the 
bathroom immediately after the shower. 

The average concentration of a volatile chemical in the shower air over a period of~ :minutes (for 
~ >0) is estimated from the following equation: 

where: 

Ca = the concentration of a volatile chemical in the bathroom air over a duration of t5 

Illinutes (mg/m3
) 

CIII.IJliX = the maximum concentration of a volatile chemical iil the bathroom air (mg/m3
) 

t 1 ::;:: the time of shower (0.2 hr) 

~ = the time after shower (0.2 hr) 

ts =the time in the bathroom during (tl) and after(~) the shower (0.4 hr) 

and where: 

Camax = Cw fFw t1 IVa 

where: 

Camax = the maximum volatile chemical concentration in the bathroom air 
{mg/m3

) 

Cw =the water concentration (mg/L) 

f= the fraction volatilized (unitless) 

F w =the water flow rate (500 Llhr) 

v a = the bathroom volume (16 m3
) 



The fraction volatilized value is the mass fraction of the chemical in water that volatilizes over • 
the course of the shower. It is a chem1cal-specific value which is not easily predicted. The 
volatilization rates depend on properties such as Henry's Law constant c;md molecular weight. 
McKone (1989) has suggested an approacn where the volatilization fraction for an untested 
chemical can be predicted from a tested chemical (trichloroethene is used here) using a ratio of 
their overall mass transfer coefficientS:. 

where: 

~=the volatilization fraction for chemical I 

~ = the volatilization fraction for chemical j 

D8 =the diffusion coefficient in ai_r (m2/sec) 

Dw= the diffusion coefficient in water (m2/sec) 

R =the gas constant (atm-m3/mol-K) = 8.21 *10"5 

H =Henry'~ law COI1$tant (atm-m3/mol-K) 

T = temperature (K) 

The various input parameters and the estimates ofC8 arepresented in the following table. 

References 

Schaum, J., K_. Hoang, R. Kinerson, and J~ Moya. 1992. ~stimating Dermal and Inhalation 
Exposure to Volatile Chemicals in Domestic Water. California Environmemal· 
Protection Agency. Sacramento, CA. 

McKone, T.E. 1989. Household exposure models. Toxicology Letters, 49: ~~1-339. 
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INDOORSHOWER MODEL SCENARIO 

CAPTAIN'S COVE SITE 

Concentration :concentration Henry's:Law Diffusion.Coefficient• Diffusion Coefficient ·Fraction iFiow Rate Tiine of Time-after Bathroom MBll Chemical Concentration 
' Chemical In Air ln·Water Constant In Water In .Air ·volatilized :ofSbowu 'Shower, Shower 'Volume In Bathroom Air 

Ca Cw H H Dw Da r Fw tl a. Va Camax 

(mglinl) ·(mg/L) (unitless) (atm-mJ/mol) (nbsec) (m1/sec) · i (unltlesli) (Libr) (hours) .. (boors) (m\ (mglml) 
I 

I 

· Benzene 2.25E-02 7.61E-03 2.28E-OI 5.55E~03 9.80E-10 B:BOE-06 6.29E-OI 500 0.2 0.2 i6 3.00E"02 
Chlorobenzene 5.14E-OI 1.89E-OI 1.52E"01 3.70E-03 8.70E-10 7:30E-06 : 5!80E-OI 500 0.2 0.2 16 6.85E"OI 

· Chloroform 6.60E-OI 2.21E-OI 1.50E-O.l '3.67E-03 I.OOE,09 I.O~E-05 ! 6.37E"OI 500 0.2 0.2 16 UOE,OI 
I ,2-Dichloroethane 1.44E-02 4.20E-03 4.01E-02 9.79E-04 9.90E-10 1.04E-05 , 6:24E~OI 500 0.2 0.2 16 1.92E,02 
1,2,Dichloroethene (total) 2.16E-OI 6.68E-02 J.67E;oi 4.08E-OJ I.IJE-09 7:36E-06 . 6,91E-OI 500 0.2 0.2 16 2.88E-OI 
Methylene Chloride 3.30E-02 9.99E-03 8.98E-02 . 2.19E-03 1.17E-09 LOIE-05 . 7:04E-OI 500 0.2 0.2 16 4.40E-02 
Tetrachloroethene 9.17E-02 3.49E-02 7.54E"OI I .84E,02 8.20E-10 7.20E-06. 5.60E-OI 500 0.2 0.2 16 1.22E,OI 
Toluene 6.58E-02 2.43E-02 2.72E'OI 6.60E-03 8.60E-IO !1.70E-06 5.77E-OI 500 0.2 0.2 16 8.77E,02 
Trichloroethene 5.60E-02 1.99E-02 4.22E,OI I.OJE-02 9.10E-IO 7:90E-06 6.00E-OI 500 0.2 0.2 16 7.47E-02 
Vinyl Chloride 4.07~"02 5.52E-02 I.IIE~O 2.70E,02 1.23E-10 1.06E-05 1.57E-OI 500 0.2 0.2 16 5.43E-02 

Henry's Law constant for 1,2-Dichloroethene is for cis-1,2-Dichloroethene 



PERMEABILITY COEFFICIENTS 

CHEMICAL PERMEABILITY COEFFICIENTS 
(em/hour) 

Benzene 2.1E-02 .. 

Chlorobenzene 4.1E•02 

Chloroform 8.9E-03 

I ,2-Dichloroethane 5.3E-03 

I ,2-Dichloroethene IE-02 

.Methylene_chloride 4.5E-03 . 

Tetrachloroethane 4.8E-02 

Toluene 4.5E-02 

Trichloroethene 1.6E-02 

Vinyl chloride 73E-03 

_ bis(2-chloroetfiyl)ether 2.1E~03 -. 

1.4-Dichlorobenzene 6.2E-02 

Endosulfan sulfate Not Av-ailable 

Aluminum IE-03 

Antimony IE-03 

Arsenic IE-03 

Barium IE-03 

Cadmium IE-:03 

Copper IE-03 

Iron IE-03 

Lead IE-03 

Magnesium lE-03 

Manganese IE-03 

Nickel IE-03 

Vanadium lE-03 

Schaum, J., K.. HoaD:g, R. Kinetson, and J. Moya. 1992. Estimating Dermal and 
Inbalation Exposureto volatile Chemicals in Domestic Water. Sacramento, CA: 
California Environmental Protection Agency. 
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• DATA USEABILITY WORKSHEETS 
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DATA USEABILITY WORKSHEET 
Site: Captain's Cove 

Medium: Soil- Radiological 

Requirement Comment 
~- ~ 

- ~Field Sampling 

Discuss sampling problems and field conditions that None. 
affect data useability. 

Are' samples representative of receptor exposure for Yes. 
this-medium (e.g., sample depth, grab vs. composite, · 
filtered vs. unfiltered, low flow, etc.)? 

Assess the effect of field QC results on data useability. In general, the field QC results did not affect data 
useability. 

Summarize the effect of field sampling issues on the NA 
risk assessment, if applicable. 

I 

Analytical Techniques 

Were the analytical methods appropriate for Yes. 
quantitative risk assessment? 

Were detection limits adequate? In general, the detection limits were adequate. In a few 
instances, the MDCs were elevated (i.e., > 0.3 pCilg). 

Summarize the effect of analytical technique issues on NA 
the risk assessment, if applicable. 

. . 

• 

• 

• 
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DATA USEABILITY WORKSHEET (continued) 
Site: Captain's Cove 

Medium: Soil - Radiological 

Requirement Comment 

Data Quality Objectives 

Precision - How were duplicates handled? 

Accuracy- How were split samples handled? 

Two types of duplicates were collected; field blind 
duplicates and matrix spike/matiix' spike duplicates 
(MS/MSDs). Both the field blind duplicate and 

· MSIMSD sar:nples were collected at a rate of one per 20 
environmental samples. 

Split samples were not collected. 

Representativeness -Indicate any problems associated In general, there were no recurring problems with data 
with data representativeness (e.g., trip blank or rinsate representativeness. 
blank contamination, COC problems, etc.) . 

Completeness - Indicate any problems associated with 
data completeness (e.g, incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc:). 

Comparability - Indicate any problems associated wit11 
data comparability. 

Were the DQOs specified in the QAPP satisfied? 

Summarize the effect of DQO issues on the risk 
assessllle_nt, if applicable . 

In general, there were no problems with data 
completeness. 

NA 

Yes. 

NA 



DATA USEABILITY WORKSHEET (continued) 
Site: Captain's Cove 

Medium: Soil .. Radiological 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirementS for this 
region? 

What method or gtiirumce was used to validate the 
data? 

Was the data validation method consistentwith 
regional guidance? Discuss any discrep~cies. 

Thet:e are no radiological vaJidatjon requirelllents for this 
region. The radioiogical data for this project were 
validated using the foliowing QC: 

alpha spectroscopy-
}) initial calibration (yearly) 
2) calibration verification (weekly) 
3) detector background check (monthly) 
4) tracer analysis 
5) method blank and rinsate blank 
6) laboratory controLsarnple (LCS) 
7) laboratory duplicate analysis 
8) field duplicate analysis 
9) matrix spike/matrix spike duplicate analysis 

gamma spectroscopy-
1) initial calibration (yearly) 
2) calibration verification (weekly) 
3) detector background check (monthly) 
4) metbod blank and rinsate blank 
5) laboratory duplicate analysis 
6) ficHd dupiica~e analy!;is 
7) percent dead time 
8) photopeakslreference library 

There are ·no regional data validation guidelines. 
Therefore, the vaJidation requirements. were specified in 
the site-specific Qualicy Assurance Project Plan (QAPP). 

NA 

Were all data qualjfjers defined? Discuss those which Yes. 
were not. 

• 

• 

• 
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Requirement 

DATA USEABILITY WORKSHEET (continued) 
Site: Captain's CC)ve 

Medium: Soil - Radiological 

·comment 

Which qualifiers represent usable data? 
All data except rejected "R" data are useable. 

-

Which qualifiers represent unusable data? "R". 

How are tentatively identified compounds handled? NA 

. ~ 

- --- ·-

Summarize the effect of qata validation and Apy data that is qualified as rejected "R" is not used in 
int~rpretation issues on the risk assessment, if the risk assessment. 
applicable. 

- .. 

Additional notes: 

. ~ 

~ 



DATA USEABILITY WORKsHEET 
Site: Captai~ 's Cove 

Medium: Water- Radiological 

Requirement Comment 
-

Field Sampling 

Discuss sampling problems and field conditions that None. 
affect data useabilitY. 

Are samples representative of receptor exposure for Yes~ 

this mediUm (e.g., sample depth, grab vs. composite; 
filtered vs. unfiltered, low flow, etc.)? 

- . -----~- -··· 

Assess the effect offield QCresults on data useability. In general, the field QC results did not affect data 
useability. 

/ 

-

Summarize the effect of field sampling issues on the NA 
risk assessment, if applicable. 

Analytical Techniques 

Were the analytical methods appropriate for Yes. 
quantitative risk assessment? 

Were detection limits adequate? In general, the detection limits were adequate. In a few 
Instances, the MDCs were elevated (i.e.,> OJ pCi/L). 

Summarize the effect of analytical technique issues on NA 
the risk assessment, if applicabie. 

- ---

• 

• 

• 
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DATA USEABILITY WORKSHEET (continued) 
Site: Captain.'s Cove 

Medium: Water - Radiological 
-

Requirement Comment 

Data Quality Objectives 

Precision - How were duplicates handled? Two types of duplicates were collect~d; field blind 
duplicates and matrix spike/matrix spike duplicates 
(MS/MSDs). Both the field blind duplicate and 

· MSIMSD samples were collected at a rate of one per20 
environmental samples. 

Accuracy - How were splitsarnples handled? Split samples were not collected. 

Representativeness • Indicate any problems associated In general, there were no recurring problems with data 
with data representativeness (e.g., trip blai:lk or rinsate representativeness. 
blank contarlliil~tioQ, COC problems, etc.) . 

-' 

Completeness - Indicate any problems associated with In gerietal, there were no problems with data 
data completeness (e.g., iJtcorrect sample analysis, completeness. 
incomplete 5mnple records, problems with field. 
procedures, etc.). 

Comp~bilicy - lnd.icate any problems associated with NA 
data comparability. 

- ---

Were t:l)e DQOs specified in the QAPP satisfied? Yes. 

" 

NA 
Summarize the effect of DQO issues on the risk 
assessment, if applicable . 



DATA USEABILITY WORKSHEET (continued) 
Site: Captain's Cove · 

Med~um: Water- Radiological 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

What method or guidance was used to validate the 
data? 

Was the data validation method consistent with 
regional guidance? Discuss any discrepancies. 

There are no radiological validation requirements for this 
region. The radiological data for this project were 
validated using the following QC: 

a)pha spectroscopy-
1) initial calibration (yearly) 
2) calibration verification (weekly) 
3) detector background check (monthly) 
4) tracer analysis 
5) method blank and rinsate blank 
6) laboratory control sample (LCS) 
7) laboratory duplicate analysis 
8) field duplicate analysis 
9) matrix spike/matrix spike duplicate analysis 

gamma spectroscopy-
!) initial calibration (yearly) 
2) calibration verification (weekly) 
3) detector background check (monthly) 
4) method blank and rinsate blank 
5) laboratory duplicate analysis 
6) field duplicate analysis 
7) percent dead time 
8) photopeaks/reference library 

There are no regional data validation guidelines. 
Therefore, the validation requirements were specified in 
th~ site-specific Quality Assurance Project Plan (QAPP). 

NA 

t: 
Were all data qualifiers defined? piscilss those which Yes. 
I' 
were not. 

• 

• 

• 
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DATA USEABILITY WORKSHEET (continued) 
Site: Captain's Cov~ , 

Medium: Water - Radiologica] 

-~eq~irement Comment 
··-

- --

Which. qualifiers represent Usable data? 
All data exceptrejected "R"data are useal>le. 

Which qualifiers representunusable data? "R". 

- - - -

How are tentatively identified compounds handled? NA 

.. - -· 

Summarize the effect ofdata validation and Any data that.is qualified as rejected "R" is not used ~ 
interpretation issues on the risk assessment, if the risk assessment. 
applicable. 

-· ... . -
.. ----

. 
Additional .notes: 

. .. 



DATA USEABILITY WORKSHEET 
Site: Captains Cove, Long Island, NY 

Medium: Water and Soil (organic and Inorganic) 

Requirement Comment 

Field Sampling 

None 
Discuss sampling problems and field conditions that 
affect data useability. 

Yes 
Are samples representative of receptor exposure for 
this medium (e,g. sample depth, grab vs composite, 
filtered vs unfiltered, low flow, etc.)? 

... 

In general field QC results did not affect data 
Assess the effect of field QC results on data useability. useability. In some instances, there was field blank 

contamination, however the contaminants were 
common lab contaminants (e.g., methylene chloride, 
acetone, bis(2-ethylhexyl)phthalate). Rinsate blanks 

had only a minor affect on the data. 

N/A 
Summarize the effect of field sampling issues on the 
risk assessment, if applicable. 

Analytical Techniques 
.. 

Yes 
Were the analytical methods appropriate for 
quantitative risk assessment? 

. 

Yes 
Were detection limits adequate? 

N/A 
Summarize the eff~ct of mt_aly:tjc?ll ~bnique issues on 

• 

• 

• 



• 

• 

• 

DATA USEABILITY WORKSHEET 
Site: Captains Cove, Long Island, NY 

Medi11m: Water and Soil (organic and Inorganic) 

Requjrement Comment 

the lis~ assessment, ifapplicable. 

Data Quality Objectives 

Two types of duplicates were collected, field and 
Precision - How were duplicates handled? MS/MSD for organics and field and MS/MD for 

. inorganics. Both types were collected at a rate of i per 
20 samples. 

---

Split samples were not collected. 

Accuracy - How were split samples handled? 

Representativeness - Indicate any problems associated 
I{l general there were no recurring problems with 

with data representativeness (e.g., trip blank or rinsate 
representativeness. In some instances there was 

contamination detection in blanks,- however, this did 
blank contaminati(!l'l, COC problems, etc.). 

not seriously affect the data. 

- -

In general there were no problems with data 
Completeness - Indicate any problems assoCiated with completeness. 
data completeness (e.g., incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc.). 

--

NIA 
Comparability - Indicate any problems associated with 
data. comparability. 

-

Yes. 
Were the DQOs specified in the QAPP satisfied? 

-

N/A 



DATA USEABILITY WORKSHEET 
Site: Captains Cove, Long Island, NY 

Medium: Water and Soil (organic and Inorganic) 

Requirement Comment 
Sumriiafiie the effect of DQO issues on the risk 
assessment, if applicable. 

. . .. ... -----

Data Validation and Interpretation ' 

Organic: Analyzed following USEPA CLP SOW 
What are the data validation requirements for this OLM03.2. Validated following USEPA CLP National 
region? Functional Guidelines for Organic Data Review, 

Multi-Media, Multi-Concentration (OLMO 1.0) or 
most recent and USEPA Region II SOP and Checklists 

for Organic Analyses (HW-6, Rev. II, 6/96). 

Inorganic: Analyzed following USEPA CLP SOW 
ILM04.0. Validated following Laboratory Data 
Validation Functional Guidelines for Evaluating 

Inorganic Analysis, October 1989 or most recent and 
~ 

USEPA Region II SOP and Checklists for lnrganic 
Analyses (SOP HW-2, Rev. II, 1/93). 

The validation requirements described above were 
What method or gQidance was used to validate the used to validate the data. 
data? 

Yes. 

Was the data validation method consis~ent with 
regional guidance? Discuss any ~iscrepancies, 

Yes, they are defmed in the CLP SOW's described 
Were all data qualifiers defined? Discuss those which above. 
were not; 

.. 
c 

All data except rejected data are to be considered 
Which qualifiers represent usable data? useable. 

• 

• 

• 



• 

• 

• 

DATA USEABILITY WORKSHEET 
Site: Captains Cove, Long Island, NY 

Medium: Water and Soil (organic and Inorganic) 

Requiremegt Comment 
--

"R" or red lined 
Which qualifiers. represent unusable data? 

A,.y TICs detected in the blanks or are instrument 
How are tentatively identified compounds handled? artifacts are rejected "R". For remaining TIC's, all 

calculations and spectra are reviewed, Non-identified 
TIC's are qualified both estimated "f' and tentatively 

identified ''N". 
·-

Summarize the effect of data validation and Any data that is qualified rejected "R" is not to be used 
interpretation issues on the risk assessment, if in the risk assessment. 
applicable. 

-

Additional notes: 

-

·Note: The purpose ofthis Worksheet is to succinctly summarize the data useability analysis and conclusions; Reference 
specific pages in the Risk Assessment text to further e~pand on the information presented here . 
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:A;==(:¢ToxF AQs 

Antimony 
September 1995 

Agency for ToXic Substances and Disease Registry 

. This fact sheet answers the most frequently asked health questions about antimony. For more 
iliforltllltion, you may call 404-639-6000. This fact sheet is one in a series of suinmllries about 
hll1.ardous substances and their health effects. This inforltllltioli is important because this substance 
may harm you. The effecis of exposure to any h~U.ardous substance depend on the dose, the duration, 
how you are exposed, personal traits and habits, and whether other chemicals are presenL 

SUMMARY: Exposure to antimony occms in the workplace or from skin contact with 
soil at hazardous waste sites. Breathing high levels of antimony for a long time can 
irritate the eyes and lungs, and can cause problems with the lungs, heart, and stomach. 
This chemical has been found in at least 403 of 1,416 National Priorities List sites 
identified by the Environmental Protection Agency . 

What is antimony? 
(Pronounced an'ti-mo-nee) 

Antimony is a silvery-white metal that is found in the earth's crust. Antimony ores are mined and then 
mixed with other metals to form antimony alloys or combined with oxygen to form antimony oxide. 

Little antimony is currently mined in the United States. It is brought mto this country from other 
countries for processing. However, there are companies in the United States that produce ant@ony as a 
by-product of smelting lead and other metals. 

Antimony isn't used alone because it breaks easily,.but when mixed into alloys, it is used in lead storage 
batteries, solder,. sheet and pipe metal, bearings, castings, and pewter. Antimony oxide is addeq to 
textiles and plastics to prevent them from catching fire. It is also used in paints, ceramics, and fireworks, 
and as enamels for plastics, metal, and glass. 

What happe11s to antimony when it enten the environment? 

• Antimony is released to the environment from natural sourceS and from ind1,15tzy. 
• In the air, antimony is attached to very small particles that may stay in the air for many days. 
• Most antimony ends up in soil, where it attaches strongly to particles that contain iron, 

manganese, or aluminum. 
• Antimony is found at low levels in some rivers, lakes, and streams. 

How might l be exposed to antimony? 

• Because antimony is found naturally in the environment, the general population is exposed to low 
levels of it every day, primarily in food, drinking water, and air. 

• It may be found in air near industries that process or release it, such as smelters, coal-fired plants, 
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and refuse incinerators. 
• In poliutt;d ~ c'?ntaining high l~els ofan~ony, it may be found in the air, water, and soil. 
• Workers m mdustries that process 1t or use antimony ore may be exposed to higher levels . 

How can antimony affect my health? 

Exposure to antimony at high levels can result in a variety of adverse health effects. 

Breathing high levels for a long time can irritate your eyes and lungs and can cause heart and lung 
problems, stomach pain, diarrhea, vomiting, and stomach ulcers. 

In short-temi studie-s, animaJs that breathed very high levels of antimony died. Animals that breathed 
high levels had lung, heart, liver, and kidney damage. In long•term studies, animals that breathed very 
low levels of antimony ~ eye irritatio~ hair loss, lung damage, and heart problems. Problems with 
fertility were also noted. In animal studies, problems with fertility have been seen when rats breathed 
very high levels of antimony for a few months. 

Ingesting large doses of antimony can cause vomiting. We don't know what other effects may be caused 
by ingesting it. Long-term animal studies have reported liv~ damage and blood changes when animals 
ingested antimony. Antimony can irritate the skin if it is left on it. · 

Antimony can have beneficial effects when used for medical reasons. It has been used as a medicine to 
treat people infected with parasites. 

Carcinogenicity: 
Ability to cause cancer. 

• 

• 
9/18/97 4:21PM 
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Ingestion: 
Taking food or drink into your body. 

Long-term: -
Lasting one year or more. 

Milligram (IDg): 
One thousandth ofa gram. 

Parasite: 
An organism living in or on another organism. 

PPM: 
Pans per million. 

Short-term: 
Lasting _14 days or less. 

References 
Agency for Toxic Substapces and Disease Registry (ATSDR). 1992. Toxicological profile for antimony. 
Atlanta, GA: U.S. Department of Health and Human Services, Public Health Service. 

Where can I get ~ore in_(o_n:nation? 

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can 
recogniZe, evaluate, and treat illhesses resulting from exposure to hazardous sub~ces. You can also 
contact your community or state health or envfronmen~ quajity department if you have any more 
questions or concerns. 

For mote infor'iilation, contact: 

Agency for Toxic Substances and Disease Registry 
DiVision of Toxicology 
1600 Clifton Road NE, Mailstop E-29 
Atlanta, GA 30333 
Phone: 404-639-6000 
FAX: 404-639-6315 

....... 

(_/[_ 
... :~'-l}.S. Department of Health and Human Services 

Pt~blic Health Service 
Agency for ToXic Substances and Disease Registry 

Link .to A TSDR Science Comer 

Link.to ATSDR Home Page 

I.~t Updi!Je: September I, 1995 
Charlie Xintaras·/ chxl@l:dc.gov 
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Arsenic 
Aprill993 

.Agency for Toxic Substances and Disease Registry 

This fact sheet answers the most frequently asked health questions about arsenic. For more 
information, you may call 404-639-6000. This fact sheet is one in a series of summaries about 
hazardous substances and their health effects. This information is important because this substance 
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration, 
how you are exposed, personal traits and habits, and whether other chemicals are present. 

' -: 
' SUMMARY: Exposure to higher than average levels of arsenic happens mostly in the 

workplace, near hazardous waste sites, or in areas with high natural levels. Arsenic is a 
powerful poison. At high levels, it can cause death or illness. This chemical has been 
found in at least 781 of 1.300 National Priorities List sites identified by the Environmental 
Protection Agency. 

What is anenic? . 
(Pronounced ar' se-nik) 

Arsenic is found in nature at low levels. It's mostly in compounds with oxygen, chlorine, and sulfur. 
These are called inorganic arsenic compounds. Arsenic in plants and animats combines with carbon and 
hydrogen. This is called organic ars~nic. Organic arsenic is usually less harmful than inorganic arsenic. 

Most arsenic compounds have no smell or special taste. 

Inorganic arsenic compounds are mainly used to preserve wood. They are also used to make insecticides 
and weed killers. You can check the labels of treated wood and insecticides to see if they contain arsenic. 

Copper and lead ores contain small amounts of arsenic. 

What happens to anenic when it enten the environment? 

o It doesn't evaporate. 
o Most arsenic compounds can dissolve in water. 

• 

• 

o It gets into air when contaminated materials are burned. • 
o It settles from the air to the .ground. 
o It doesn't break down, but can change from one form to another. 
o· Fish and shellfish build up organic arsenic in their tissues, but most of the arsenic in fish isn't toxic. 

10/16/96 13:58:10 
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How might I be exposed to arsenic? 

0 Breathing sawdust or burning smoke from wood containing arsenic 
o Breathing workplace air 
o Ingesting contaminated water, soil, or air at waste sites 
o Ingesting contaminated water, soil, or air near areas naturally high in arsenic 

How can arsenic affect my health? 

Inorganic arsenic is a human poison. Organic arsenic is less harmful. 

High levels of inorganic arsenic in food or water can be fatal. A high level is 60 parts of arsenic per 
million parts of food or water (60 ppm). Arsenic damages many tissues including nerves, stomach and 
intestines, and skin. Breathing high levels can give you a sore tbroat and irritated lungs. 

Lower levels of exposure to inorganic arsenic may cause: 

o Nausea, vomiting, and diarrhea 
o Decreased production of red and white blood cells 
0 Abnormal heart rhythm 
o Blood vessel damage 
0 A "pins and needles" sensation in hands and feet 

Long term exposure. to inorganic arsenic may lead to a darkening of the skin and the appearance of small 
''corns'' or ''warts" on the palms, soles, and torso. · 

,Pirect skin contact may cause redness and swelling. 

How likely is arsenic to cause cancer? 

The Department ofHealthand Human Services (DH}{S) has determined that arsenic is a known 
carcinogen. Breathing inorganic arsenic increases the risk of lung cancer. Ingesting inorganic arsenic 
increases the risk of skin cancer and tumors ofthe bladder, kidney, liver, and lung. 

Is there a medical test to show whether I've been exposed to arsenic? 

Tests can measure your exposure to high levels of arsenic. These tests are not routinely performed in a. 
doctor's office. 

Arsenic can be measured in your urine. This is the most reliable test for arsenic exposure. Since arsenic 
stays in the body only short time, you must have the test soon after exposure. 

Tests on hair or fingetnails can measure your exposure to highlevels of arsenic over the past 6-12-months. 
These tests are not very useful for low level exposures. . . 

These tests do not predict whether you will have any harmful health effects . 

Has the federal government made recommendations to protect human health?. 

10/16/96 13:58:18 
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The Environmental Protection Agency (EPA) sets limits on the amount of arsenic that industrial 
sources can release. It restricted or canceled many uses of arsenic in pesticides and may restrict more. 
EPA set a limit of0.05 parts per million (ppm) for arsenic in drinking water. EPA may lower this further. • 

The Occupational Safety and llealth Administration (OSHA) established a maximum permissible 
exposure limit for workplace airborne arsenic of 10 micrograms per cubic meter (Jlg/m3). 

Glossary 

Carcinogen: 
Substance that can cause cancer. 

Ingesting: 
Taking food or drink into your body. 

PPM: 
Parts per million. 

Microgram (Jlg): 
One millionth of a gram. 

References 

Agency for Toxic Substances and Disease Registry (ATSDR). 1993. Toxicological profile for arsenic: 
Atlanta: U.S. Department of Health and Human Services, Public Health Service. 

Agency for Toxic Substances and Di_sease Registry (ATSDR). 1993. Case studies in envirorurtental 
medicine: Arsenic toxicity. Atlanta: U.S. Pepartment of Health and Human Services, Public Health • 
Service. · 

Where can I get more info~ation? 

A TSDR can tell you where to find occupational and environmental health clinics. Their specialists can 
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances. You can also 
contact your community ot state health or environmental quality department if you have any more 
questions or concerns. For more information, contact: 

Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton Road NE, Mailstop E-29 
Atlanta, GA 30333 
Phone;404-639-6000 

····-
.v.;.#" 4:., . . i ~~ . . . . .. 
~ . 
·'-....... : U.S. Department ofHealth and Human Services 

Public He3)th Service 
Agency for Toxic Substances and Disease Registry • 
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Cadmium 
April1993 

Agency for Toxic Substances and Disease Registry 

This fact sheet answers the most frequently asked health questions about cadmium For more 
information, you. may call 404- 639-6000. This fact sheet is one in a series of summaries about 
hazardous substances and their health effects. This information is important because this substance 
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration, 
how you. are exposed, personal traits and habits, and whether other chemicals are present 

r.......... .... ........... .... ....... ............................. -..: •- .................... 

SUMMARY: Exposure to cadmium happens mostly in the workplace where cadmium 
products are made. The general population is exposed from breathing cigarette smoke or 
eating cadmium contaminated foods. Cadmium damages the lungs, can cause kidney 
disease, and may irritate the digestive tra~. Cadmium has been found in at least 388 of 
1,300 National Priorities List sites identified by the Environmental Protection Agency. 

What is cadmium? 
Pronounced (cad' me-um) 

Cadmium is a natural element in the earth's crust. It is usually found as a mineral combined with other 
·elements such as oxygen (cadmium oxide), chlorine (cadmium chloride), or sulfur (cadmium sulfate, 
cadmium sulfide). It doesn't have a definite taste or odor. 

All soils and rocks, including coal and mineral fertilizers, have some cadmium in them. The cadmium that 
industry uses is e.xtracted during the production of other metals like zinc, lead, and copper. 

Cadmium does not corrode easily and has many uses. In industry and consumer products, it is used for 
batteries, pigments, metal coatings, and plastics. · 

What happens to cadmium when it enters the environment? 

o Cadmium enters airfrom mining, industry, and burning coal and household wastes. 
o Cadmium particles in air can travel long distances before falling to the ground or water. 
o It enters water and soil from waste disposal and spills or leaks at hazardous waste sites. 
o It binds strongly to soil. particles. 
o Some cadmium dissolves in water. 
0 It doesn't break down in the environment, but can change forms. 
o Fish, plants, and animals take up cadmium from the environment. 

• 

• 

• 
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0 Cadmium stays in the body a very long time and can build up from many years of exposure to low 

levels . 

How might I be exposed to cadmium? 

o Breathing contaminated workplace air (battery manufacturing, metal soldering or welding) 
o. Eating foods containing it; low levels in all foods (highest in shellfish, liver, and kidney meats) 
o Breathing cadmium in cigarette smoke (doubles the average daily intake) 
o Drinking contaminated water 
o Breathing contaminated air near the burning of fossil fuels or municipal waste 

How can cadmium affect my health? 

Breathing high levels of cadmium severely damages the lungs and can cause death. Eating food or 
drinking water with very high levels severely irritates the stomach, leading to vomiting and diarrhea. 

Long term exposure to lower levels of cadmium in air, food, or water leads to a build up of cadmium in 
the kidneys and possible kidney disease. Other potential long term effects are lung damage and fragile 
bones. · 

Animals given cadmium in food or water show high blood pressure, iron-poor blood, liver disea_se, and 
nerve or brain damage. We don't know if humans get any of these diseases from eating or drinking 
cadmium. 

• Skin contact with cadmium is. not known to cause health effects in humans or animals. 

• 
2of4 

How likely is cadmium to cause cancer?. 

The Department of Health and Human Services (DffiiS) has determined that cadmium and cadmium 
compounds may reasonably be anticipated to. be carcinogens. 

This is based on weak evidence of increased lung cancer in humans from breathing cadmium and on 
strong evidence from animal studies. We do not know if cadmium causes cancer from skin contact or 
from eating or drinking contaminated food and water. 

Is there a medical test to show whether I've been exposed to cadmium? 

Tests are available in some medical laboratories that measure cadmium in blood, urine, hair, or nails. 

Blood levels show recent exposure to cadmium, and urine levels show both recent and earlier exposure. 
Urine tests can indicate kidney damage. The reliability of tests for cadmium levels in hair or nails "is 
unknown. 

Tests are available to measure cadmium in your liver and kidney. The tests are expensive, but can help a 
doctor evaluate your risk of kidney disease. 

Has the federal government made recommendations to protect human health? 

The Environmental Protection Agency (EPA) allows 5 parts of cadmium per billion parts of drinking 
water (5 ppb). The EPA also limits how much cadmium can enter lakes, rivers, waste sites, apd cropland. 

10/16/96 14:00:35 
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The EPA does not allow cadmium in pesticides. 

The Food and Drug Administration (FDA) limits the amount of cadmium in food colors to 15 parts of • 
cadmium per million parts offood color (15 ppm) . 

. The Occupational Safety and Health Administration (OSHA) now limits workplace air to 100 
micrograms (J.Lg) cadmium per cubic meter as cadmium fumes and 200 J.Lg cadmium/cubic meter as 
cadmium dust. OSHA is planning to limit all cadmium compounds to either 1 or 5 J.Lg/cubic meter. 

The National Institute for Occupational Safety and Health (NIOSH) currently recommends th~t 
workers breathe as little cadmium as possible. 

Glossary 

Carcinogen: 
Substance that can cause cancer. 

PPM: 
Parts per million. 

PPB: 
.Parts per billion. 

Microgram (J.Lg): 
One millionth ofa gram. 

References 

Agency for Toxic Substances and Disease Registrv (ATSDR). 1993. Toxicological profile for cadmium. 
Atlanta: U.S. Department ofHealth and Human:.· vices, Public Health Service. 

Agency for Toxic Substances and Disease Registry (ATSDR). 1993. Case studies in environmental 
medicine: Cadmium toxicity. Atlanta: U.S. Department ofHealth and Human Services, Public Health 
Service. 

Where can I get more information? 

ATSDR can tell you where to find occupatiorial and environmental health clinics. Their specialists can 
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances. You can also · 
contact your community or state health or environmental quality department if you have any more 
questions or concerns. For more information, contact: 

Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton Road NE, Mailstop E-29 
Atlanta, GA30333 
Phope: 404-639-6000 

.. , .... 

(~ 
'•-::::t'-U.S. Department of Health and Human Services 

Public Health Service 

• 

• 
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Agency for Toxic Substances and Disease Registry 

Lirik to ATSDR Science Comer 

Link to ATSDR Home Page 

Char/ie.Xintaras I chxl@atsoaal.em.cdc.gov 

http://atsdrl:atsdr.cdc.gov:8Q80/tfact55.btml 
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Cobalt 
September 1995 

Agency for Toxic Substances and Disease Registry 

This f~t sheet answers the most frequently asked health questions about cobalt ·For more 
information, you mo.y call 404-639-6000. This fact sheet is one in a series of summaries about 
hazardous substances and their health effects. This information is important because this substance 
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration, 
how you are exposed, personal traits and habits, and whether other chemicals are present 

l SUMMARY: Everyone is exposed to low levels of cobalt in air, water, and food. 

• 

Exposure to higher levels of cobalt occurs in the workplace. Cobalt has both beneficial 
and harmful effects on health. At low levels, it is part of Vitamin B 12, which is essential 
~1 or good health; at hig~ levels,_ it_ may harm the lungs. This chemical has been found in at • 
east 336 of 1,416 National Pnorities List sites identified by the Environmental Protection 
Agency. 

What is cobalt? 
(Pronounced ko'balt) 

Cobalt is a compound that occurs in natUre. It occurs in many different chemical forms. Pure cobalt is a 
steel-gray, shiny; hard metal. Cobalt is not currently mined in t_he United States. 

All cobalt used in industry is imported or obtained by recycling scrap metal that contains cobalt. It is used 
in industry to make alloys (mixtures of metals), colored pigments, and as a drier for paint and porcelain 
enamel used on steel bathroom fixtures, large appliances, and kitchen wares. 

Small amounts of cobalt naturally occur in food. In addition, vitamin B 12 is a cobalt-containing 
compound that is essential for good health. 

Some important natural sources of cobalt in the environment are soil, dust, and seawater. Cobalt is also 
released to the environment from b~g coal and oil, and from exhaust from cars and truc~s. 

What happens to cobalt when it enten the environment? 

o Cobalt enters the environment from natural sources and from the burning of coal and oil. 
o Cobalt stays in the air for a few days. 
o Pure cobalt does not dissolve in water, but some of its compounds do. 

• 
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o Cobalt can stay for years in water and soil. 
0 It can move from the soil to underground water . 
o Cobalt is taken ~p by plants from the soil. 

How might I be e~posed to cobalt? 

D Everyone is exposed to cobalt at low levels in air, water, and food. 
o People who live near hazardous waste .sites containing cobalt may be exposed to higher levels of 

this chemical. 
D :Food is another source of exposure to cobalt. 
o Workers may be exposed to cobalt in industries that process it or make products containing cobalt. 

How can cobalt affect my health? 

Cobalt haS both beneficial and harmful effects on human health. Cobalt is beneficial because it is part of 
Vitamin B 12. Cobalt has also been used as a treatment for anemia, because it causes red blood cells to be 
produced, 

Exposure to high levels ofcobalt can harm your health. Effects on the lungs, including asthma, 
pneumonia, and wheezing, have been found in workers who breathed high levels of cobalt in the air. 

In the 1960s, .some breweries added cobalt to beer to stabilize the foam. Some people who dr~Plk large 
quantities of the beer experienced nausea, vomiting, and serious ~ffects on t}le heart. However, effects on 
the heart were not seen in people with anemia or pregnant women treated with cobalt . 

Animal studies have fou.r:td problems with the development of the fetus in animals exposed to ltigh 
concentration_s of cobalt during pregnancy. However, cobalt is also essential for the growth and 
development of certain animals. · 

How likely is cobalt to cause cancer? 

The International Agency for Research on Cancer has determined that cobalt is a possible carcinogen to 
humans. 

Studies in animals have .shown that cobalt causes cancer when placed directly into the muscle or under 
the skin. Cobalt did not cause cancer in animals that were exposed to it in the air, in food, or in drinking 
water. Studies on people are inconclusive regarding cobalt and cancer. 

Is there a medical test to show whether I've been exposed to cobalt? 

Tests are available to measure cobalt levels in the urine and blood. These tests are only accurate for up to 
a few days after exposure because cobalt leaves the body fairly quickly. 

These tests are not usually performed in most doctors' offices because special equipment is needed to 
conduct them. These tests cannot determine if adverse health effects will occur from exposure to cobalt. 

Has the federal government made recommendations to protect human health? 

The Environmental Protection Agency (EPA) requires that discharges or accidental spills into the · 
environment of 1, 000 pounds or in ore of cobalt be reported. 
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The Occupational Safety and Health Administration (OSHA) has set an exposure limit ofO.l milligrams 
. per cubic rneter (0.1 mg/m3

) for cobalt in workplace air for an 8-hour workday, 40-hour workweek. • 

The American Conference of Governmental and Industrial Hygienists (ACGIH) has recomrhended an · 
occupational exposure limit of0.02 mglml for cobalt for an 8-hour workday, 40-hour workweek. 

The National Institute for Occupatjonal Safety and Health (NIOSH) has recommended an occupational 
exposure limit of0.05 mg/m3 for cobalt for a 10-hour workday, 40-hour workweek. 

Glossary 

Alloy: 
A mixture of metals. 

Anemia: 
A decreased ability of the blood to transport oxygen. 

Carcinogen: 
A substance that can cause cancer. 

Milligram (mg): 
One thousandth of a gram. 

References 
Agency for Toxic Substances and Disease Registry (ATSDR). 1992. Toxicological profile for cobalt. 
Atlanta, GA: U.S. Department ofHealth and Human Services, Public Health Service. 

Where can I get more iqforinatio~? · 
ATSDR c.an tell you where to find occupational and. environmental health clinics. Their specialists can. 
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances. You can also 
contact your community or state health or environmental quality department ifyou have any more 
questions or concerns. 

For more information, contact: 

Agency for Toxic Substances and Disease Registry 
Division ofT oxicology 
1600 Clifton Road NE, Mailstop E-29 
Atlanta, GA 30333 
Phone:404-639-6000 
F~:404-639-6315 

..._ 
?o} ~ . ( 1(_ . . 
• ... :~'r'-' U.S. Department of Health and Human Services 

Public Health Service 
Agency for ToXic Substances and Disease Registry 

Link to ATSDR Science Corner 

• 
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Agency for Toxic Substances and Disea.se Registry 

This fact sheet answers the most frequently asked health questions about PCBs. For more 
information, you may call 404-639-6000. This fact sheet is one in a series of summaries about 
hazardous substances and their health effects. This information is important because this substance 
may harm you. The effects of exposure to any hazardous substance depend on the dose, ihe duration, 
how you are exposed, personal traits and habits, and whether other chemicals are present 

:••••••••••oooo••••••••••••"•••"oooooo'ooOooOo'Ono,.oon"OoooO'OOoOOOo'Oon'Oo"Ooooo-. .. u"W"OoooO-."Ooooo'Ooo"OOo,.OHOooooooooooooooooooooooooonoooooonno•oo•oooooooooooooooooooooooooOoOoooooooooOo"OOOooooooooooooooooooooooooooooooo••o•oo•••••• ,, ,,, 

SUMMA:RY: Exposure to polychlorinated biphenyls (PCBs) happens nl.Qstly from eating 
contaminated foods or breathing contaminated workplace air. High exposures to PCBs 

: can damage the skin, eyes, and iungs. PCBs have been found in at least 349 of 1,300 
, National Priorities List sites identified by the Environmental Protection Agency. 

What are polychlorinated biphenyls (PCBs)? 
(Pronounced pol' e-ldo' ri-nat-ed-bi-fe'nils) 

PCBs are a group of industrial chemicals that share a common structure. They are oily liquids or solids, 
clear to light yellow in color, and with no smell or taste. They don't occu.r natur~lly in the environment. 
Aroclor is a popular trade name of a commercial PCB mixture. 

PCBs don't bum easily. In the past, they were widely used as coolants, insulating materials, and lubricants 
in electrical equipment like transformers and capacitors. The U.S. stopped ma!Png them in 1977 because 
of the health effects associated with exposure. As levels in the environment increased, the potential for 
hannful effects increased. 

Pre-1977 products may still contain PCBs. Th~se include old fluorescent ligh~ing fixtures, electrical 
devices or appliances with PCB capacitors, old microscope oil, and hydraulic fluids. 

What happens to PCBs when they enter the environment? 

• 

• 

• 
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D They enter air as solid or liquid aerosols or vapor and can stay in air more than 10 days. 
D When in air, they can travel long distances in the wind.· 
D They move from air to soil and water when it snows or rains . 
D Most stick tightly to soil particles; a small amount dissolves in water. 
o They take several years to break down in soil. 
o They .are stored in the bodies of fish and seafood. 
D Levels in fish can be many thousands of times higher than the levels in water. 

How might I be exposed to PCBs? 

o Breathing workplace air (indoor air around electrical parts or outdoor air at waste sites) 
D Drinking Water, skin contact with soil, or breathing air that is contaminated from nearby waste sites 
D Eating fatty foods such as fish, seafood, dairy, or fatty meats contaminated with PCBs 
o Breast milk from mothers exposed to PCBs. 

How can PCBs affect my health? 

Most ofwhat we know about the human health effects ofPCBs comes from studies on workers. Levels 
in the workplace are usually much higher than at other places. Workers are exposed to PCBs from 
breathing air and contact with their skin. 

Exposures to PCBs at levels found in the workplace and over a long time may cause harmful effects to 
the skin (acne, rashes, and coloring of the nails and skin) and eyes (redness, burning, irritation, and 
discharge). PCBs in the diet of animals produced similar effects. PCBs may also irritate the nose and 
lungs . 

Repeated skin contact to PCBs in rabbits caused liver, kidney, a11d skin damage. A single, large ex·posure 
to skin caused death in rabbits. Rats and other a.Ilirnals that breathed very high levels ofPCBs over 
several months had liver and kidney damage. It is not clear if these effects would happen in people at 
similar levels of exposure. · 

Rats that ate large amounts ofPCBs for a short period had mil.d liver damage; some died. Smaller 
amounts over several weeks or months caused liver, stomach, and thyroid gland injuries, anemia, acne, 
and reduced the ability to have offspring. Similar effects occurred in different laboratory animals. 

How likely are PCBs to cause cancer? 

The Department ofHealth and Human Services (1991) has determined that PCBs may reasonably be 
anticipated to be carcinogens. This is based on animal studies. Studies in workers do not provide enough 
information to know with any certainty if PCBs cause cancer in humans. 

Is tbere a medical test to show whether I've been exposed to PCBs? 

Tests are available for PCBs in blood, boqy fat, and breast milk. Blood tests are the best method for 
detecting recent exposures to large amounts. These tests are not routinely performed at your doctor's 
office . 

High levels in your body fluids indicate exposure to high levels of PCBs. These tests can't determine the 
exact amount or type ofPCBs, how long you were exposed, or if you will develop harmful health effects. 
Most people have small but measurable amounts ofPCBs in their blood, fat, and breast milk. 
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Has the federal government made recommendations to protect human health? 

The U.S. Environmental Protection Agency (EPA) recommends PCBs levels in lakes and streams be 
no higher than 0.001 parts of PCB per billion parts ofwa:ter (0.001 ppb) to prevent cancer. PCBs in 
drilucing water should be no higher than 4 milligrams per liter of water (4 mg/L) for adults, and 1 mg/L 
for children to prevent noncancer harmful effects. EPA regulates the transport; storage, or disposal of 
PCBs. EPA limits the amount ofPCBs in publicly owned waste water treatment plants, and requires 
industry to report release of 1 po~nd or more. 

The Food and Drug Administration (FDA) requires milk, eggs, other dairy products, poultry fat, fish, 
shellfish, and infant foods to contain no more than 0.2-3 parts ofPCBs per million parts of food (0.2-3 
ppm) to prevent noncancer harmful effeCts. 

The National Institute for Occupational Safety and Health (NIOSH) recommends workers not 
breathe air with more than 0.001 milligrams ofPCBs per cubic meter of air (0.001 mg/m3) for a 10- hour 
workday, 40-hout workweek. 

The Occupational Safety and Health 1\.dministration (OSHA) requires workplace exposure limits of 
0.5 mg/m3 (54 percent chlorine) or 1 mg/m3 (42 percent chlorine) for an 8-hour workday to protect 
workers from noncancer harmful health effects. 

Glossary 

Carcinogen: 
Substance that can cause cancer. 

PPM: 
Parts per million. 

Milligram (mg): 
One thousandth of a gram. 

References 

Agency for Toxic Substances and Disease Registry (ATSDR). 1993. Toxicological profile for selected 
polychlorinated biphenyls (PCBs). Atlanta: U.S. Department of Health and Human Services, Public 
Health Service. 

Agency for Toxic Substances and Disease Registry (ATSDR). 1993. Case studies in environmental 
medicine: PCBs toxicity. Atlanta: U.S. Department of Health and Human Services, Public Health Service. 

Where can I get more information? 

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can 
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances. You can also 
contact your community or state health or environmental quality department if you have arty more 
questions or concerns. 

For more information, contact: 

Agency for Toxic Substances and Disease Registry 

• 

• 

• 
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Division of Toxicology 
1600 Clifton Road NE, Mailstop E-29 
Atlanta, GA 30333 
Phone: 404-639-6000 

~- . . 

(~ . 

• ..... :::;tl~ U.S. Department of Health and Human Sei"Vices 
Public Health Service 
Agency for Toxic Substances and Disease Registry 

Link to ToxF AOs Home Page 

Link to ATSDR Science Comer 

Link to AT~OR Home Page 

Charlie Xintaras I chxl@atsoaal.em.cdc.gov 
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Agency for Toxic Substances and Disease Registry 

Public Health Statement 

Copper 
ATSDR Public Health Statement, December 1990 

This Statement was prepared to give you information about copper and to emphasize the human health 
effects that may result from exposure to it. The Environmental Protection Agency (EPA) has identified 
1,177 sites on its National Priorities List (NPL). Copper has been found at 210 of these sites. However, 
we do not know how many of the 1, 177 NPL sites have been evaluated for copper. As EPA evaluates 
more sites, the number of sites at which copper is found may change. The information is important for 
you because copper may cause harmful health effects and because these sites are potential or actual 
sources of human exposure to copper. 

• 

When a chemical is released from a large area, such as an industrial plant, or from a container, such as a· • 
drum or bottle, it enters the environment as a chefT'ical emission. This emission, which is also called a 
·release, does not always lead to exposure. You ca;·i be exposed to a chemical only when·you come into 
contact with tlte chemical. You may be exposed to it in the environment by breathing, e~ting, or drinking 
substances containing the chemical or from skin contact with it. 

If you are exposed to a hazardous substance such as copper, several factors will determine whether 
. harmful health effects will occur and what the type and severity of those health effects will be. These 
factors include the dose (how much); the duration (how long), the route or pathway by which you are 
exposed (breathing, eating, drinking, or skin contact), the other chemicals to which you are exposed, and 
your individual characteristics such as age, sex, nutritional status, family traits, life style, and state of 
health. 

What is copper? 

Copper is a reddish metal that occurs naturally in rock, soil, water, sediment, and air. Its average 
concentration in the earth's crust is about 50 parts copper per million parts soil {ppm). Copper also occurs 
na~rally in plants and animals. It is an essential element for all known living organisms including humans 
and .other animals. 

Copper can be easily molded or shaped. ·Its reddish color is most commonly seen in the U.S. penny, 
electrical wiring, and some water pipes. It is also found in many mixtures of metals, called alloys, such as 
brass and bronze. Many compounds (substances formed by joining two or more chemicals) of copper 
exist These include naturally occurring minerals as well a5 man-made chemicals. The most commonly 
used compound of copper is copper sulfate. Many copper compounds can be rec.ognized by their 

• 
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blue-green color. When we speak of copper, we will not oruy be referring to copper metal, but also to 
compounds of copper that may be in the environment . 

Copper is extensively mined and processed in the United States and is primarily used as the metal or alloy 
in the manufacture of wire, sheet metal, p~pe, and other metal products. Copper compounds are most 
commonly used in agriculture to treat plant diseases, like mildew, or for water treatment and as 
preservatives for wood, leather, and fabrics. 

How might I be. exposed to copper? 

Copper is common in the environment. You may be exposed to copper by breathing air, drinking water, 
eating food, and by skin contact with soil, water, and other copper-containing substances. Most copper 
compounds found in air, water, sediment, soil, and rock are so strongly attached to dust and dirt or 
imbedded in minerals that they cannot easily affect your health. Copper found in hazardous waste sites is 
likely to be of this form. Some copper in the environment is less tightly bound to particles and may be 
taken up by plants and animals. Soluble copper compounds (those that dissolve in water), that are most 
commonly used in agriculture, are more likely to threaten your health. However, when soluble copper 
compounds are released into lakes and rivers, they generally become attached to particles in the water 
within approximately a day, and are then less of a threat to your health. 

The concentration of copper in air ranges from a few nanograms (1 nanogram equals Ill ,000,000;000 of 
agram) in a cubic meter of air (nglm3) to about 200 nglm3. Near smelters that process copper ore into 
metal, concentrations may reach 5000 nglm3. You may breathe high levels of copper-containing dust if 
you live '?r work near copper mines or processing facilities . 

You may be exposed to high levels of soluble copper in your drinking water. The average concentration 
. of copper in tap water ranges from 20 to 75 parts copper per billion parts water (ppb). However, many 
households have copper concentrations of more than IOO() ppb. That is more than I milligram per liter of 
water. This is because copper is picked up from copper pipes and brass faucets when the water sits in the 
pipes overnight. After the water is allowed to run for a while, the concentration of copper in the water 
decreases. 

The average concentration of copper in lakes and rivers is 4 ppb. The average copper concentration in 
groundwater is similar to that in lakes and rivers~ however, monitoring data indicate that some 
groundwater contains higher levels of copper. This copper is generally strongly attached to partiCles in 
the water. Lakes and reservoirs recently treated with copper compounds to control algae or receive 
cooling water from a power plant may have high concentrations of dissolved copper .. Once in natural 
water, much of this copper soon attaches to particles or converts to forms that cannot easily enter the 
body. 

Garden products containing copper that are used to control certain plant diseases are also a potential 
source of exposure. 

Soil generally contains between 2 and 250 ppm copper, although concentrations close to 7000 ppm have 
been found near copper production facilities. High concentrations of copper may be found in soil because 
dust from these industries settles out of the air, or waste from mining and other copper industries are 
disposed of on the soil. Another common source of copper in soil results from spreading sludge from 
sewage treatment plants. This copper generally stays strongly attached to the surface layer of soil. You 
may be exposed to this copper by skin contact. Children may also be exposed to this copper by eating the 
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dirt. 

Food naturally contains copper. You eat and drink about I milligram (111000 of a gram) of copper every • 
day. Copper is necessary in your diet for good health. 

While some hazardous waste sites on the National Priorities List (NPL) contain high levels of copper, we 
do not always know how high it is above natural levels .. We also do not know what form it is in at most 
of these sites. However, evidence suggests that most copper at these sites is strongly attached to soil. 

You may be exposed to copper in the workplace. Ifyou work in mining copper or processing the ore, 
you tnay be exposed to copper by breathing copper-containing dust or by skin contact. If you grind or 
weld copper metal you may breathe high levels of copper dust and fumes. Occupational exposure to 
fortnS of copper that are soluble or not strongly attached to dust or dirt would most commonly occur in 
agriculture, water treatment, and industries such as electroplating, where soluble copper compounds are 
employed. 

How can copper enter and leave my body? 

Copper can enter your body when you drink water or eat food, soil, or other substances that contain 
copper. Copper can also enter your body if you breathe air or dust containing copper. Copper may enter 
the lungs of workers e?Cposed to copper dus.t or fumes. · 

Copper rapidly enters the bloodstream and is distributed throughout the body after you eat or drink it. 
Other foods eaten. with copper can affect the amount of copper that enters the bloodstream. Y Qur body is 
very good at blocking high levels of copper from entering the bloodstream. After you eat or drink high • 
levels of copper, you may vomit or have diarrhea; this will also prevent copper from entering the blood. 
We do pot know how much copper enters the body thiough the lungs ot skin. Copper leaves your body 
in feces and urine, mostly in feces. It takes several days for copper to leave your body. 

How can copper affect my health? 

Copper is necessary for good health. However, very large single or daily intakes of copper can harm your 
health. Long.-term exposure to copper dust can irritate your nose, mouth, and eyes, and cause headaches, 
dizziness, nausea, and diarrhea. If you drillk water that contains higher than normal levels of copper, you 
may experience vomiting, diarrhea, stomach cramps, and nausea. Intentionally high intakes of copper can 
cause liver and kidney damage and even death. Very young children are sensitive to copper, and 
long-term exposure to high levels of copper in food or water may cause liver damage and death. Copper 
is not known to cause cancer. We do not know if copper can cause birth defects in humans. The 
seriousness of the effects of copper can be expected to increase with both level and length of exposure. 

What levels of exposure have resulted in harmful health effects? 

Tables 1-1. 1-2. 1-3, and 1-A. show the relationship between exposure to copper and known health effects 
in humans and animals. The levels of copper in air that can result in harmful health effects in humans are 
not known. Exposure to low levels of copper in air affects the lungs of animals. 

You can usually taste copper in your drinking water before experiencing adverse effects. If you drink too 
much copper at one time, you may vomit, have diarrhea, and experience stomach cramps. Infants drinking • 
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water that has high levels of copper may have harmful health effects at lower levels than adults. High 
levels of copper in drinking water or_food have ~een shown to. d_amage animal livers and kidneys . 

Is there a medical test to determine whether I have been exposed 
to copper? · 

There are reliable and accurate ways of measuring copper in the body. It can be measured in the urine and 
blood. High levels of copper in these fluids can show that you have been exposed to high levels of 
copper. Samples of your blood plasma or urine can be properly collected in a doctor's office and sent to a 
laboratory that has special equipment to measure copper levels. However, we do not know if such a 

· measurement can predict the extent of exposure or potential. health effects. 

What recommendations has the federal government made to 
protect human health? 

The EnVironmental Protection Agency (EPA) has determined that the. level of copper in water (lakes, 
streams) should be limited to 1 ppm to protect human health from the toxic properties of copper ingested 
through water and contaminated aquatic orgariisms. EPA has also determined that drinking water should 
not contain more than 1.3 ppm of copper. EPA has developed regulations on the amount of copper · 
released· by industry. 

The Occupational Safety and Health Administration (OSHA) has set a limit of0.2 milligrams/cubic meter 
(mglm3) of copper fume (vapor generated from heat~g copper) and 1.0 mglm3 copper dusts-(fine 
metallic copper particles) and mists (aerosol of soluble copper) of workroom air to protect workers 
during an 8-hour work shift ( 40-hour workweek). The National Institute for Occupational Safety and 
Health (NIOSH) recommends that the concentration in workroom air be limited to 0.1 mglm3 for copp~r 
fumes and 1 mglm3 for copper mist, averaged over an 8-hour work shift. 

The National Academy of S~iences (NAS) has recommended that 2-3 milligrams copper is a safe· and 
adequate daily intake. This provides enough copper for adult nutrition. · 

Where can I get more information? 

If you have any more questions or concerns not covered here, please contact your state health or 
environmental department or: 

Agency for Toxic Substances and Disease Registry 
Division of Toxicology 
1600 Clifton. Road, E-29 
Atlanta, G~orgia 30333 

This agency can also give you information on the location of the nearest occupational and environmental 
health clinics. Such clinics specialize in recognizing, evaluating, and treating illnesses that result from· 
exposure to hazardous substances . 
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Agency for Toxic Substances and Disease Registry 

This fact sheet. answers the most frequently asked health questions about chloroform. For more · 
information, you may call 404-639-6000. This fact sheet is one in a series of summaries about 
hazardous substances and their health effects. This information is important because this substance 
may harm yoil. The effects of exposure to any hazardous substance depend on the dose, the duration, 
how you are exposed, personal traits and habits, q,nd whether other chemicals are present 

r····················""··········································································· ........................................................................................................................................ . 

SUMMARY: Exposure to chloroform happens mostly from breathing contaminated air 
around waste sites or in the workplace or drinking or contacting contaminated water. 

~ 
= Veryhigh amounts ofchlorofonn can damage your central nervous system, liver, and 
l kidneys. Chloroform has been found in at least 646 of 1,300 National Priorities List sites 

identified by the Environmental Protection Agency. 

What is chloroform? 
(Pronounced klo' ro-fonil) 

Chloroform is a colorless liquid with a pleasant odor and a slight, sweet taste. It is a naturally occurring 
compound, but most of the cbloroform that gets .into our environment is man1.1factured. It is also called 
trichloro~etharte. 

Chloroform is used to make other compounds. Small amounts are also formed when chlorine is added to 
water. Chlorine is used as a disinfectant for sewage treatment plants, drinking water treatment, and in 
swimming pools and spas. It is also used as a bleach in paper mills. 

• 

• 

There are many ways for chloroform to enter the environment, so small amou11ts are likely to be found 
almost everywhere. • 

What happens to chloroform when it enters the environment? 
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Chloroform enters the.air and water from factories, leaky storage containers, and waste disposal. 
It evaporates very quickly, so it's mostly in air. 
It's a ~mall molecule that dissolves easily in water. 
It can travel through soil to groul)dwater. 
It breaks. down slowly in air (over many months) and very slowly in water (over many years). 
It can remain.in groundwater a long time. 
It doesn't build up in plants and animals. 

How might I be exposed to chloroform? 

o Very low levels in most air and water 
o Higher levels from breathing contaminated air or drinking contaminated water around landfills or 

hazardous waste sites ·· 
o Breathing indoor air around heated water 
~ Breathing contaminated workplace air (in.dustrial or water treatment sites, drinlQng water treatment 

plants, waste burning sites, paper and pulp mills) 
o From skin contact with contaminated water when swimming or bathing 

How can chloroform afTec:t my health? 

The health effects of chloroform are similar whether it is breathed or ingested. 

The effects of chloroform depend on how much gets in your body. 

• In large amounts, chloroform may damage your central nervous system, liver, and kidneys. 

• 
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Exposure to very high levels (8,000-10,000 part~-·:->f chlorofo~ per million parts of air; 8,000-10,000 
· pptn) will likely result in unconsciousness and death. Breathing high levels in the air (900 ppm) for a short 
time may cause tiredness, dizziness, or headaches. These levels are several hundred thousand times higher 
than the background levels in air. Background levels ate from 0.02 to 0.05 parts of chloroform per billion 
parts ofair (0.02-0.05 ppb). Background levels in water are from 2-44 ppb. 

If you continually breathe air, eat food, or drink water that contains sufficient chloroform, you may 
damage your liver and kidneys. 

When chloroform comes in direct contact with your skin, it can cause sores. 

We don't know whether chloroform affects reproduction or causes birth defects in humans. 

In anima) studies, moderate amounts (300 ppm) of chloroform affected reproduction. Male mice had 
abno~ sperm_. Female rats and mice, when exposed to chloroform during pregnancy, aborted the~ 
fetuses or had higher numbers of offspring with birth defects. 

How likely is chloroform to cause c:ancer? 

The Department of Health and Human Services has determined that chloroform may reasonably be 
anticipated to be a carcinogen. Human data is lacking, but animal studies showed an increase in liver and 
kidney cancer from daily eating or drinking over a long time of food and water containing chloroform in 
the 60-200 ppm range. 
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Is there a medicai test to show whether I've been exposed to chloroform? 

Tests are available to measure the amount of chloroform in breath, blood, urine, and body tissues. The • 
tests can't determine how much chloroform you were exposed to or whether you will have any health 
effects. 

These tests must be performed soon after the exposure, because chloroform leaves the body quickly. 
Since chloroform is a breakdown product of other chemicals, the presence of chloroform in your body 
might also indicate that you have come into contact with other chemicals. 

Has the federal government made recommendations to protect h~man health? 

The Environmental Protection Agency (EPA) limits exposure to total trihalomethanes, which include 
chloroform, in drinking water to 100 micrograms per liter (J.lg/L). EPA requires that spills of 10 pounds 
or more of chloroform be reported to the federal government. 

The Occupational Safety and Health Administration (OSHA) sets an occupational exposure limit of 
2 ppm for an 8- hour workday for persons who work with chloroform. 

Glossary 

Carcinogen: 
Substance that can cause cancer. 

Ingestion: 
Taking food or drink into your body. 

Microgram (J.lg): 
One millionth of a gram. 

'PPM: 
Parts per million. 

PPB: 
Parts per billion. 

Where cali I get more information? 

ATSDR can tell you where to find occupational and environmental health clinics. Their specialists can 
recognize, evaluate, and treat illnesses resulting from exposure to hazardous substances. You can also 
contact your community or state healt.h or environmental quality department if you have any more 
questions or concerns. For more information, contact: 

Agency for Toxic Substances and Disease Registry 
Division of Toxicology 

· 1600~ Clifton Road NE, Mailstop E-29 
Atlanta, GA 30333 
Pho~e:404-639-6000 

(jf_ . . 
....... ~'-U.S. Department of Health and Human Services . 

Public Health Service 
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Agency for Toxic Substances and Disease Registry 

Link to ToxF AOs Home Page 

Link to ATSDR Science Corner 

Link to ATSDR Home Page 

Charlie Xin~aras I chxl@atsoaal.em.cdc;gov 
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l. PUBLIC IIULTH STATEMENT 

This Seaeemene was prepared eo give you informacion aboue manganese and 
eo emphasize ehe human healeh effeces chat may resule from exposure eo ic .. 
The Environmental Protection Agency (EPA) has identified 1,177 sites on its 
National Priorities List (NPL). Manganese has been found in at least 148 of 
these sites·. However, we do not know how many of the 1, 177 NPL sites have · 
been evaluated for manganese. As EPA evaluaees more siees, ehe number of 
sites ae which manganese is found may change. This· informacion is important 
for you eo know becaU.se manganese may cause harmful health effeces and because 
these si_tes .a.re potencial or actual sources of human exposure eo manganese. 

"When a chemical is released from a large area, such as an.industrial 
plant, or from a concainer, such as a drum or boetle, it enters the 
environment as a c}:lemical emission. This emission, which is also called a 
release, does not always lead eo exposure. You can be exposed to a chemical 
only when you come into contace with the chemical. You may be exposed to ie 
in the environment by breaching, eating, or drinking subscances conuining the 
chemical or from skin coneact with ic. 

If you are expo~ed to a hazardous chemical such as manganese, several 
factors will decermine whether harmful health effects will occur and what the 
eype and severity of those health effects willbe. These factors include the 
dose (how much), the duracion (how long), the rouee or pathway by which you 
are exposed (breathing, eating, drinking, or skin contact), ehe other 
c.hemicals to which you are exposed, and your individual characteristics such 
as ag~. se~. nueridonal seatus, ·family .traits, life style, anci stau of 

· healeh. 

1.1 VHAT IS MANGANESE? 

Manganese is a naturaily occurring subscance found in many types of 
rock, Pure manganese is a silver-colored metal, somewhat like iron in its 
physical and chemical properties. Manganese does not occur in the environment 
as the pure metal. Rather, it occurs combined with other chemicals such as 
oxygen, sulfur, and chlorine. These forms (called compounds) are solids.that 
do ~ot evaporate. However, small dust particles of the solid material can 
become suspended in air. Some manganese compounds can dissolve in water, and 
low levels of these compounds are normally present in lakes, streams, and the 
ocean. Manganese can change from one compound to another (either by natural 
processes or by man's accivities), but it does not break down or disappear in 
the environment. 

Rocks containing high levels of manganese compo\inds are mined and used 
to produce manganese metal. This manganese metal is mixed with iron to make 
various types of seeel. Some manganese compounds are used in che production 
of batteries, as an ingredient in some ceramics, pesticides, and fertilizers, 
and in dietary supplements. 

More information on the properties and uses of manganese and how it 
behaves in the environment may be found in Chapters 3, 4, and 5 . 
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l. POBUC HEALTH STATEMENT 

1. 2 HOW HIGHT I BE EXPOSED TO HANGARESE? 

Because manganese is a naeural componene in ehe environmene, you are 
· always exposed eo low levels of it in waeer, air, soil, and food. In drinking 
waeer, levels are usually about 0.004 parts manganese per million parts of 
waeer (ppm). In air, levels are usually aboue 0.02 micrograms manganese per 
cubic meeer of air (~g/m3 ). Levels in soil usually range from 40 eo 900 ppm. 
Manganese is also a normal component of living ehings, including boeh plants 
and animals,. so manganese is presene in foods.· For nearly all people, food is 
the main source of manganese, and usual daily ineakes range from aboue 2 , 000 
to 9, 000 ~g/day. The exact amoune you take in depends on your diet. 

You are mose l-ikely eo be e~osed eo higher-than-normal levels of 
manganese if you work in a faceory where manganese metal is produced from 
manganese ores, or where manganese compounds are used eo make steel or other 
products. In ehese factories, you would be exposed to manganese mainly by 
breaehing in manganese dust. If you live near such a factory, you could also 
be exposed eo higher-ehan-average levels of manganese dust in ehe oueside air, 
although ehe amounts would be much lower ehan in the faceory. You might be 
exposed to higher-than-average levels if you liv~ near a coal or oil-burning 
factory, or close to a major highway, because manganese is released ineo air 
when fossil fuels are burned. If manganese compounds from a faceory or a 
waste siee gee into water, you could be exposed to higher-ehan-average levels 
by drinking the water. 

More information on how you !Dight be exposed eo manganese or ies 
compounds is given in Chapter 5. 

l. 3 HOW CAN MANGANESE ENTEll AND LEAVE H'f BODY? 

If you live near a hazardous waste site, you could be exposed to · 
manganese in soil or water, or to manganese-coneaining dust particles in air. 
If you get manganese-contaminated soil or water on your skin, very litele will 
enter your body, so this is not of concern. If you swallow manganese in water 
or in soil, most of the manganese is excreted in the feces. However,· about 
3%-5% is usually taken up and kept in ehe body. If you breathe air containing 
manganese dust, many of the dust particles will be trapped in your lungs. 
Some of the manganese in ehese particles may then dissolve in the lungs and 
enter the blood. The exact amount that does this is not known. Particles 
that do not dissolve will be carried in a sticky layer of mucus out of the 
lungs to the throat, where ehey will be swallowed into the stomach. 

Because manganese is a regular part of the human body, the body normally 
controls the amount that is taken up and kept. For example, if large amoun'ts 
are eaten in the diet, the amount that is taken up in ehe body becomes 
smaller. If too much does enter the body, the excess is usually removed in 
the feces. Therefore, the total amount of manganese in the body us~lly tends 
to stay about the same, even when exposure rates are higher or lower than 
usual. However, if too much manganese·is taken in, ehe body may not be able 
to adjust fortbe added amount. 

• 

• 

• 
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More information on how manganese enters and leaves the body is given in 
C~apter 2. · 

1. 4 HOW CAN HANGABESE AFFEcT MY BE&L'm? 

Eating a small amount of manganese each day is important in maintaining 
your health. The amount of manganese in a normal diet (about 
2,00G-9,000 ~g/~y) seems to be enough to meet your daily need, and no cases 
of illness from eating too little. manganese have been reported in h\.unans. In 
animals, eating coo little manganese can interfere with normal growth, bone 
formac~on, and reproduction. 

Too much IIUlnganese, however, can cause serious illness. Although there 
are some differences becween different kinds of manganese, most manganese 
compo~ds seem to cause the same effects. Manganese miners or steel workerlil 
exposed to high levels of manganese dust in air ~y have mental and emotional 
disturbances, and their body movements may become slow and clumsy. This 
combination of symptoms is a disease called manganism. Workers usually do not 
develop symptoms of manganism unless they h~ve been exposed for many months or 
years. Manganism occurs because too much manganese injures a part of the 
brain that helps control body movements. Some of the symptoms of manganism 
can be reduced by medical treacmont, but the ])rain injury is permanent . 

It is not certain whether eating or drinking too much manganese can 
cause manganism or t1Qt. In one report, humans who dra~ water containing high 
levels of manganese developed symptoms similar to those seen in manganese 
miners or steel workers, but it is not certai.n if the effects we.re caused by 
manganese alot1e. In another report, people who drank water w~th above average 
levels of manganese seemed to have a slightly higher frequency of symptoms 
such as weakness, stiff muscles, and trembling of the hands.. However, these 
symptoms are not specific for manganese, and might have been caused by other 
factors: Studies in animals have shown that very higb levels of manganese in 
food or water can cause changes in the brain.. This informa~ion suggests that 
high levels of manganese in food or water might cause brain injury, but it 
does not appear that this is of concern to people exposed to the normal 
amounts of manganese in food, water, or air. The chances of harm from 
exposure near a waste site can only be evaluated on a site-by-site basis. 

Breathing too much manganese dust can also cause irritation of the 
lungs. Sometimes this makes breathing difficult and it can also increase the 
chances of getting a lung infection, such as pneumonia: However, this can 
happen f.rom breathing i.n ma:ny different kinds of dust particles, not just 
those that contain manganese. 

A common effect in men who are exposed to high levels of manganese dust 
in air is impotence. As a~ result, men exposed to high levels may not be able 
to father children. Studies in animals show that too much manganese may also 
injure the testes. Much less i.s known about the effects 'of .too much manganese 
in women. S~ies in animals suggest that females may not be as sensitive to 
manganese as males, but this is not certain. 
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1. PUBUC HEALTH STATEMENT 

There is noc much informacion on whecher manganese can cause birth 
defects. One scudy in humans suggests that high exposures co manganese in the 
environmenc •ighc increase ehe chances of birth defaces, buc oeher faccors 
besides manganese mighc have been responsible. One study in animals shows 
that exposure of pregnane· females to high levels of manganese in air can lead 
to changes in behaVior of the offspring. Since chere are so few studies on 
this, more research is needed eo determine the importance of these 
observations. 

No scudies have been done co determine if breathing manganese dust 
causes cancer. Some seudies in animals suggest that eaeing h~gh amounts of 
manganese might increase the chances of getting cancer.. However, only a few 
animals in these seudies goc cancer, and it was difficulc to tell if the 
tumors were really caused by the excess manganese. Thus, there is little 
evidence to suggest that cancer is a major concern for people .exposed to 
.manganese in the environment or near waste sites. 'nle EPA has determined that 
manganese is not classifiable as eo human carcinogeniciey. 

There is no informacion on any human or animal health effects from skin 
contact wich manganese. 

More information on health effects of manganese in humans and animals 
can be found in Chapter 2. 

l . 5 IS THEilE A MEDICAL TEST TO DETERXINE VBETBEll I HAVE BEEN EXPOSED· TO 
MANGANESE? . . 

Several tescs are available for measuring manganese in blood, urine, 
hair, or feces. Because manganese is a normal pare of the body, some 
manganese is always found in these materials; Concentracions of manganese in 
blood, ~rine, hair, or feces are often found to be. higher-than-average in 
groups of people exposed co above-average levels of manganese. However, 
because che levels in different people can vary widely, these mechods are not 
very reliable for decermining if any one individual has been exposed to 
higher-than-average levels of manganese. Also, because excess manganese is 
usually removed fro~ the body within a few days, past exposures to manganese 
are difficult to measure. For chese reasons, ic is often not possible to tell 
whether excess exposure co manganese has occur.red, or whether chere is reason 
for healch concern. 

More informacion of how manganese can be measured in exposed humans can 
be found in Chapcers 2 and 6. 

1. 6 WHAT U:COMMENDA1'IONS BAS THE FED!ltAL GOVDNMENT MADE TO PROTECT H1JMAB 
HEALTH? 

In order co avoid staining of clothing or fixcures, che EPA recommends 
that ehe concencration of manganese in drinking wacer not be more than 
0.05 ppm. The Food and Drug Adminiscracion (FDA) has sec che same level for 
bottled wacer. This concencracicin is believed co be more chan adequate to 

• 

• 

• 
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1. PUBLIC HEALTH STATEMENT 

proee~e hUman health. Tbe EPA has also established rules ehae see limies on 
the amount of manganese that factories can dump ineo waeer, and requires 
faceories that use or produce manganese eo report how much they dump in the 
environment to the EPA. The Occupational S.afeey and Health AdminiSeradon 
(OSHA) has set a liait of 1,000 pg/r for the average amoune of manganese in 
workplace air over an 8-hour workday. 

MoJ::e infor'lll&tion on governmental rUl.es.regarc1ing manganese can be found 
in Chapter 7 • 

1. 7 lliiEU CAll I CE'1' !IOU :IllrOJKAriORf 

If you have any more questions or concerns noe covered here, pl~ase 
contace your state healeh or euviromaental deparment or: 

Agency for Toxic Substances and Disease R~iistry 
Division of Toxicology 
1600 Clifton Road. E-29 
Atlanta, Georgia 30333 

'IJ:lh agency can also provide you with info:r~~~aeion on the locaeion of the 
nearest occupaeional and emrircmment&l healeh clinic. Such clinics specia.lize 
in recognizing, evalu&eing, and ereating .illnesses ehae resule from exposure 
eo hazardous subs eances . · 
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CHLOROBENZENE 

DISCLAIMER 

The use of company or product name(s) is for identification only and does not imply 
endorsement by the Agency for Toxic Substances and Disease Registry. 

FOREWORD 

• 

The Superfund Amendments and ReaUthorization Act (SARA) of 1986 (Public Law 99-499) 
extended and amended the Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 (CERCLA or Superfund). This public law directed the Agency for Toxic 
Substances and Disease Registry (ATSDR) to prepare toxicological profiles for hazardous 
substances which are most commonly found at facilities on the CliRCLA National Priorities 
List and whicn pose the most significant potential threat to human health, as determined by 
ATSDR and the Environmental Protection Agency (EPA). The lists of the 250 most • 
significant hazardous substances were published in the EederaLRegister on April 17. 1987. 
on October 20, 1988, on October 26, 1989, and on October 17, 1990. 

Section 1 04(i)(3) of CERCLA, as amended, directs the Administrator of ATSDR to prepare a 
toxicological profile for each substance on the list. Each profile must include the following 
content: 

(A) The examination, summary, and interpretation of available toxicological information and 
epidemiological evaluations on a hazardous substance in order to ascertain the levels of 
significant human exposure for the substance and the associated acute, subacute, and 
chronic health effects. 

( 8 ) A determination of whether adequate information on the health effects of each 
· substance is available or in the process of development to determine levels of exposure 

that present a significant risk to human health of acute, subacute, and chronic health 
effects. 

( C ) Where appropriate, identification of toxicological testing needed to identify the types or 
levels of exposure that may present significant risk of adverse health effects in humans. 

This toxicological profile is prepared in accordance with QUidelines developed by ATSDR 
and EPA. The original guidelines were published in the Federal Register on April17, 1987 . 

CHLOROBENZENE 1 
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Each profile will be revised and republished as necessary, but no less often than every three 
years, as required by CERCLA, as amended. 

The ATSDR toxicological profile is intended to characterize succinctly the toxicological and 
adverse health effects information for the hazardous substance being described. Each 
profile identifies and reviews the key literature (that has been peer-reviewed) that describes 
a hazardous substance's toxicological properties. Other pertinent literature is also presented 
but described in less detail than the key studies. The profile is not intended to be an 
exhaustive document; however, more comprehensive sources of specialty information are 
referenced. 

Each toxicological profile begins with a public health statement, which .describes in 
nontechnical language a substance's relevant toxicological properties. Following the public 
health statement is information concerning significant health effects associated with 
exposure to the substance. The adequacy of information to determine a substance's health 
effects is described. Data needs that area of significance to protection of public health will be 
identified by ATSDR, the National Toxicology Program (NTP) of the Public Health Service. 
and EPA. The focus of the profiles is on health and toxicological information; therefore. we 
have included this information in the beginning of the document. 

The principal audiences for the toxicological profiles are hea_lth professionals at the federal. 
state, and local levels, interested private sector organizations and groups, and members of 
the public, 

This profile reflects our assessment of all relevant toxicological testing and information that 
has been peer reviewed. It has been reviewed by scientists from ATSDR, the Centers for 
Disease Control, the NTP, and other federal agencies. It has also been reviewed by a panel 
of nongovernment peer reviewers and is being made available for public review. Final 
responsibility for the contents and views expressed in this toxicological profile resided with 
ATSDR. -

William L Roper, M.D., M.P.H. 

Administrator 

Agency for Toxic Substances and 

Disease Registry 

1. PUBLIC HEALTH STATEMENT 

This Statement was prepared to give you information about chlorobenzene and to 
emphasize the human health effects that may result from exposure to it. The Environmental 
Protection Agency (EPA) has identified 1,177 sites on its National Priorities List (NPL). 
Chlorobenzene has been found at 97 of these sites. However, we do not know how many of 
the 1,177 NPL sites have been evaluated for chlorobenzene. As EPA evaluates more sites, 
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the number of sites at which chlorobenzene is found may change. The information is • 
important for you because chlorobenzene may cause harmful health effects and because 
these sites are potential or actual sources of human exposure to chlorobenzene. 

When a chemical is released from a large area, such as an industrial plant, or from a 
container, such as a drum or bottle, it enters the environment as a chemical emission. This 
emission, which is also called a release, does not always lead to exposure. You can be 
exposed to a chemical only when you come into contact with the chemical. You may be 
exposed to it ih the environment by breathing, eating, or drinking substances containing the 
chemical or from skin contact with it. 

If you are exposed to a hazardous substance such as chlorobenzene, several factors will 
determine whether harmful health effects will occur and what the type and severity of those 
health effects will be. These factors include the dose (how much), the duration (how long), 
the route or pathway by which you are exposed (breathing, eating, drinking, or skin contact). 
the other chemicals to which you are exposed, and your individual characteristics such as 
age, sex, nutritional status, family traits, life style, and state of health. 

1.1 WHAT IS CHLOROBENZENE? 

Chlorobenzene is a colorless liquid with an almond-like odor. The compound does not occur 
widely in nature, but is manufactured for use as a solvent (a substance used to dissolve 
other substances) and is used in the production of other chemicals. Chlorobenzene persists 
in soil (several months), in air (3.5 days), and water (less than 1 day). Additional information 
can be found in Chapters 3, 4, and 5. 

1.2 HOW MIGHT I BE EXPOSED TO CHLOROBENZENE? 
There is potential for humans to be exposed to chlorobenzene by breathing contaminated 
air, by drinking water or eating food contaminated with chlorobenzene, or by getting 
chlorobenzene-contaminated soil on the skin. These exposures are most likely to occur in 
the workplace or in the vicinity of chemical waste sites. 

Occupational exposure occurs primarily through breathing the chemical. Personnel engaged 
in the production and handling of chlorobenzene would be at greatest risk. Levels of 
chlorobenzene in the air at several industrial sites during normal operations were found to be 
below allowable federal standards. 

Exposure in humans could occur in persons living or working in the vicinity of hazardous 
waste sites if emissions to water, air, and soil are not adequately controlled. Chlorobenzene 
has been found at 97 out of 1,177 NPL hazardous waste sites in the United States. Thus. 
federal and state surveys suggest that chlorobenzene is not a widespread environmental 
contaminant. The chemical has not been detected in surface water, although a few ground 

• 

water systems have been found with chlorobenzene levels in the parts per billion (ppb) • 
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range. Background levels of less than 1 ppb were detected in air samples from urban ~nd 
suburban areas. No information of the occurrence of chlorobenzene in food has been found. 
Additional information on the potential for human exposure is presented in Chapter 5. 

1.3 HOW CAN CHLOROBENZENE ENTER AND LEAVE MY BODY? 

Chlorobenzene enters your body when you breathe in air containing it, when you drink water 
or eat food containing it, or when it comes in contact with your skin. Human exposure to 
contaminated water could occur near hazardous waste sites where chlorobenzene is 
present. Significant exposure to chlorobenzene is not expected to occur by getting 

. chlorobenzene contaminated soil on your skih. When ·Chlorobenzene enters your body, most 
of it is expelled from your lungs in the air we breathe out and in urine. Additional information 
is presented in Chapter 2. 

1.4 HOW CAN CHLORdBENZENE AFFECT MY HEALTH? 

WorkerS exposed to high levels of chlorobenzene complained of headaches, numbness, 
sleepiness, nausea, and vomiting. However, it is not known if chlorobenzene alone was 
responsible for these health effects since the workers may have also been exposed to other 
chemicals at the same time. Mi_ld to severe depression of functions of parts of the nervous · 
system is a common response to exposure to a wide variety of industrial solvents (a 
substance that dissolves other substances). 

In animals, exposure to high concentrations of chlorobenzene affects the brain, liver, and 
kidneys. Unconsciousness, tremors and restlessness have been observed. The chemical 
can cause severe injury to the liver and kid.neys. Data indicate that chlorobenzene does not 
affect reproduction or cause birth defects. Studies in animals have shown that 
chlorobenzene can produce liver nodules, providing some but not clear evidence of cancer 
risk. Additional information on health effects is presented in Chapter 2. 

TABLE 1'-1. Human Health Effects from Breathing Chlorobenzene* 

Short-term Exposure 

(less than or equal to 14 days) 

Levels jn.Air Length of Exposure Description of Effects 

The health effects resulting 

from short-term exposure 

of human to air containing 

specific levels of 



Levels in Air 

Long-term Exposure 

(greater than 14 days) 

Len.gth of Exposure 

ATSDR Toxicological Profiles, Copyright 1997, CRC Press, Inc . 

chlorobenzene are not known. 

Description of Effects 

The health effects resulting 

from short-term exposure of 

humans to air containing 

specific levels of 

chlorobenzene are not know. 

*See Section 1.2 for a di7cussion of exposures encountered in daily 
life. 

TABLE 1-1. Human Health Effects from Breathing Chlorobenzene* 

1.5 WHAT LEVELS OF EXPOSURE HAVE RESULTED IN HARMFUL 
HEALTH EFFECTS? 
Harm to human health from breathing, eating or drinking chlorobenzene is not established 
(Tables 1-1 and 1-3). Tables 1-2 and 1-4 show the relationship between exposure to 
chlorobenzene and known health effects in animals. A Minimal Risk Level (MRL) is included 
in Table 1-3. The MRL was derived from animal data for long-term exposure, as described in 
Chapter 2 and in Table 2-2. The MRL provides a basis for comparison with levels that 
people might encounter either in the air or in food or drinking water. If a person is exposed to 
chlorobenzene at an amount below the MRL, it is not expected that harmful (noncancer) 
health effects will occur. Because this level is based only on information currently av()ilable, 
some uncertainty is always associated with it. Also, because the method for deriving MRL..s 
does not use any information about cancer, a MRL does not imply anything about the 
presence, absence, or level of risk for cancer. Further information on the levels of 
chlorobenzene that have been observed to cause health effects in animals is presented in 
Chapter 2. 

1.61S THERE A MEDICAL TEST TO DETERMINE WHETHER I 
HAVE BEEN EXPOSED TO CHLOROBENZENE? 

CHLOROBENZE_NE 5 
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Exposure to chlorobenzene can be determined by measuring the chemical or its metabolite 
in urine, exhaled air, blood, and body fat. Tests are not routinely available at the doctor's 
office. Specific tests are available that can determine if exposure is currently occurring or has 
occurred very recently, but not whether exposure occurred in the past. Further, levels in the 
various media stated above do not predict adverse health effects. Additional information on_ 
how chlorobenzene can be measured in exposed humans is given in Chapters 2 and 6. 

TABL.E 1.,...2. Animal Health Effects from Breathing Chlorobenzene 

Short-term Exposure 

(less t})an or equal to 14 days) 

Levels in l\i r (ppm) Length of Exposure 

537 2 hours 

Long-term Exposure 

(greater than 14 days) 

I,eVel s_ in l\i r (ppm) Length. of Exposure 

75 24 weeks 

Descti pti an af __ E.ffects .. 

Death in rabbits. 

Description of Effects* 

Liver and Kidney damage 

.in rats and rabbits. 

*These effects are listed at the lowest level at which they were first observed. They may 

TABLE 1•2. Animal Health Effects from Breathing Chlorobenzene 
TABLE 1~3. Human Health Effects from Eating or Drinking Chlorobenzene 

Short-term Exposure 

(less than or equal to 14 days) 

LeveJ s i n Food Length of Exposure 

I 

Description of Effects 

The health effects resulting 

from short-term exposu:re 

of humans to food conta:ining 



J.evels in Water 

Long-term Exposure 

(greate~ than 14 days) 

I.evels in Food (ppm) I.ength of Exposure 

15 91 days 

Levels in Water 

specific levels of 

chlorobenzene are not know. 

The health effects resulting 

from short-term exposure 

of humans to water containing 

specific. levels of 

chlorobenzene are not know. 

Description of Effects 

Minimal Risk Level (based 

on animal studies; see 

Section 1.5 for discussion . 

The health effects resulting 

from long-term exposure 

of animals to water 

containing specific levels 

of chlorobenzene are not 

known. 

TABLE 1-3. Human Health Effects from Eating or Drinking Chlorobenzene 
TABL_E 1-4. Animal Health Effects from Eating or Drinking Chlorobenzene 

Short-term Exposure 

(less than or equal to 14 days) 

I.evels in Food (ppm) J.ength of Exposure 

7,692 - 20,000 1-14 days 

Description of Effects* 

Death in mice and iats. 

• 

• 

• 
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!.eye) s j n Water 

The health effect~ of 

short-term exposure of 

animals to water containing 

specific levels of 

chlorobenzene are not known. 

--...,...,.....-----"--------------------------------····------· 
Long-term Exposure 

(greater than 14 days) 

T.evels jD Food (ppm) J.ength of Exposllre 

1,923- 5,000 91 days 

1,923 13 weeks 

1,923 13 weeks 

.Levels j n Wat-er 

Descrj pt ian of ....Ef£.ec.t.s * 

Liver and kidney damage 

in mice. Liver injury 

rats. 

Injury to organs of the 

immune system in mice . 

Death in mice. 

The health effects .resulting 

from long-term exposure 

of animals to water 

containing specific level.s 

of chlorobenzene are not 

known. 

*These effects are listed at the lowest level at which they were fi~st 

observed. They may also be seen at higher levels. 

TABLE 1-4, Animal Health Effects from Eating or Drinking Chlorobenzene 

1.7 WHAT RECOMMENDATIONS HAS THE FEDERAL 
GOVERNMENT MADE TO PROTECT HUMAN HEALTH?· 

The Federal Government has developed regulatory standards and advisories to protect 
individuals from potential health effects of chlorobenzene in the environment. The 
Environmental Protection Agency has proposed that the maximum level of chlorobenzene in 
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drinking water be 0.1 parts per million (ppm). For short-term exposures to drinking water, • 
EPA has recommended that drinking water levels not exceed 2 ppm for up to ten days. The 
Occupational Safety and Health Administration (OSHA) has established a legally 
enforceable maximum limit of 75 ppm of chlorobenzene in workplace air for an 8 hour/day, 
40-hour work week. Additional information regarding federal and state regulations is 
presented in Chapter 7. 

1.8 WHERE CAN I GET MORE INFORMATION? 
If you have any more questions or concerns not covered here, please contact your State 
Health or Environmental Department or: 

Agency for Toxic Substances and Disease Registry 

Division of Toxicology 

1600 Clifton Road NE, E:.,.29 

Atlanta, Georgia 30333 

This agency can also give you information on the location of the nearest occupationc;JI and 
environmental health clinics. Such clinics specialize in rec9gnizing, evaluating, and treating 
illnesses that result from exposure to hazardous substances. 

CHLOROBENZENE 9 
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ATIACHMENT G 
RADIOLOGICAL RISK ASSESSMENT TABLES 



Malium 

Surface Soil Surface Soil 

Plrtiealates 

Scdimmt Sediment 

Sorfac:eWda' 

Surf~ee Soil Sorface Soil 

Particulates 

All Soil All Soil 

Putkalatei 

RJCbo Du:ay Producu 

Home-grown Produce 

Sediment Salimeni 

Surface Wa1cr SorfaccWater 

Groundwater 

• 

Exposure 

Point 

AreaA...t 

AreaG 

Rotattloo Poods ...t 

Wctlmduca 

Rdmt.ioa Pbods IDd low au 

Area A and 

ArcaG 

Area A 

.......... 
AIUG 

AruAIJid 

AruG 

Ani md 

AreaG 

Area lnll 

AmtG 

Arullld 

AreaG 

Ret:mtion Ponds and 

.Wrclinduea 

:Rrcention Ponds md low uea 

Uppn Glxi.al Aqairer 

TAR!.E I 

SELECTION OF E~POSliRF. PATHWAYS 

CAPT AIN"S COVE 

Receptor 

Trespasser Adolea:eat Estemal A.Miation 

lnsatioa 

SiteWortm Adult Enemal RAdiation 

Trespasser AdolestCnl lnhalilioo 

Site Worter Aduh lnhalatioa 

T._ Adoiescan Rl.temal Radiaioa 

llllestioo 

T._ 
Trapassa Adolescan I!Ktcmal Raliatioo 

......... 
Site Worter Aduh 1!.\emal Ratiatioa 

Visitor Aduh Rl.tcmal Radiation 

Trapasaer Adolescad · Inhalation 

Site Wortcr Aduh lrthalilioo 

Constracdoo Worter Aduh £uernal llJdi1tioa 

·Residarl Aduh ExlaualllJdiatioa 

lnJeslioo 

Olild Edemal bdillioo 

lqeaioo 

Consbllction Worter Actull lnhal11ion 

Resident Adult lnhalllion 

Olild lnh1l1tion 

Rc:sidcn1 Adult lnhllltioD 

Olild lnhilition 

Resident Adult lageaioa 

Olild fosestion 

T._ Adolescent EIItrnal Raiiation 

Tr~assa AdoltSC:enl lnsn~ion 

Si1eWort:er Adult 

Residml Adull lnses~ion 

Olild lngeaion 

• 

On-Site! 

O"'·Siu: 

Oo-Silc 

Oa-Site 

Oo-Sile 

Oo-Sile 

On-Site 

On-Site 

On-Sile 

On-Sitc 

On-Sitr 

Oo-Site 

Oa-Site 

Oo-Sitt 

Oo-Site 

On-Silt 

On-Sile 

Oo-Si1e 

On-Si1e 

Oo-Si1e 

Oo-Site 

011-Sile 

On-Site 

On-Site 

Oa-SitC 

Oo-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Sile 

On-Si1e 

On-Site 

On-Si1c 

On-Sitt 

On-Si1e 

Type or 
Analysis 

Rationale for Selection or Euluioa 

ofE-hlhway 

Quant ConllmiJwed ooil ml)' be mcoumaod bJttapiSS<n wltileoa-site 

Quant Omtaminltod soil ml)' bemcoumaod bJbapWenwltile on-site 

Noae· Sile is cumntly abandoued 

Nooe Site b cliiTtlllly lb...toaod 

None Vcpw~ hindcn lhe resaspension of Contaminated particles 

·None Veputioobiodmlbemaspmsionoftonllmioalcdparticles 

QaiDI Contaminated sediment may be axouutcra! by trespusen wbile oo-sile 

QuiDl Coolaminated sedimeot may be ~~by trespasS.;n while 011-site 

Nooe Noo a rdevan...,..... pathway 

Quam Conwniuated 1011 may be encoWJtered by tre:spassen while on-site 

Qaaal Coatuainated JDII may be tocouDlald by trespu:sa1 while oa-site 

Quanl Contaminated soil may ~ cotOQIJia'cd by sile worta. While oo""i~e 

QaiDI Conwninated .,u may be mc:oantucd by site worbn while GO-Site 

Nooe 
E.xpmue 'M)Qid be iDftrqtiall. and direct coDtatt with COidamina!cd media is 
anlikely . 

Noae 

Noac Ve~on bindcntbc n:saspmsioa oreout.a:minaledpa:rtic:les 

Quaot 

Quant 

Cootaminatcd soil m1y be encoallltted by coDSIJUCtioo wortcri dDring ca:aVItioa 
activities 

Coauminalcd soil m1y be mcolllltacd by eoostntctioo worten dwing ca:•vllioo 
8cdvities 

Qulllt Resideotial deYelop:oe:olls possible 

Qamt Residattial devrlopmatl b possible 

Qu101 ~aidernial developnCDIIs possible 

Quant Residallial devel-"'t b possible 

Quant 
Contaminated soil m•y be encountered by c-DDSiraction workm darins ac:a'fniOD 
actJvities 

Nooe Vegatltion hinden: lbe resuspeosion orCOIIUIDioaled panic:le:s 

None Vegatltion hinden lbe resuspmsion or c:oota:minatcd particles 

Quaot ResUicnlial devclOpmml;, possible 

Quant Residmtial dtvelopme:ot is possible 

Quanl Residential developmad is possible 

Qulllll Residential developmml ;, possible 

QUIDI ScdimCDI m1y be mcoa.oiered by ttapasSen wbile oo~tc 

Quant Sediment may be encoonlcrcd by trespaSSerS while oo-&ite 

None Not a relevml CKpOSille pathway 

Quant POiibJe UK O( lhc groundwater is pOssible 

Quant Pouble use or i.hc groundwilter is possible 

Quant Polablc use orlhe groundwater is possible 

• 
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TABLEl.l 

OCCURRENCE. DISTRIBUTION AND SELECTION OF RADIONUCLIDES OF POTENTIAL CONCERN 
CAPTAIN'S ('OVI! 

~o Timehme: Cumnllfutwe 

Medium: Surface Soil 

/lXposure Medium: Surface Soil 

)lxposwe Point Area A 

(I) (2) (2) (3) 

Radionuclide Minimum Maximum Units Location Concenbiltion Maximum ROPC 

Concentration Concentration of Maximum Used for Background Flag 

Concentration Screening to Concentration 

Background 

Uranium234 0.41S 2.53 pCI!g CC-TP-4-0-1 2.53 I. I YES 

Uranium 238 + D 0.3SI U9 pCI!g CC-TP-4-0-1 2.89 1.1 YES 

Radium 226 + D 0.483 4.63 pCI!g CC-TP-4-0-1 4.63 1.4 YES 

Radium 228 + D 0.314 1.9 pCilg CC-TP-4-0-1 1.9 1.7 YES 

Thorium 228 + D 0.435 1.83 pCilg CC-TP-4-0-1 1.83 1.7 YES 

Thorium230 0.48 4.47 pCilg CC-TP-4-0-1 4.47 1.6 YES 

Thorium232 0.41 1.76 pCilg CC-TP-4-0-1 1.76 I.S YES 

Lead 210 + D 0.483 4.63 pCilg CC-TP-4-0-1 4.63 1.4 YES 

(I) Risk liom decay products (+D) included as appropriate; secular equilibrium 

(4) 

Rationale for 

Radionuclide 

Selection 

or Deletion 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

assumed between Lead-210 and Radium-226. between (background samples) Uranium-234 and Uranium-238, and between (background samples) Thorium-228 and Radium-228 

(2) Minimum/maximum dttected concentration. 

(3) Maximum concentrations ftom background samples. See text. 

(4) Selection (YES) or deletion (NO) ofradionuclides of potential concern (ROPC). 

(S) Rationale Codes 

Selection Reason: 

Deletion Reason: 

lnftequent O..ection but Associated Historically (HIST) 

Frequent Detection (FD) 

Toxicity Information A•·ailable (TX) 

Above Sa~ing Levels (ASL) 

lnftequent Ottrctinn fiFO) 

Badground l.e•rls tRKGI 

F..ssm11al Nuntmll '-\ 'TI 

Rtlo" Satenm~ I t>riiiiSI.I 

• 

(5) 



• 

~Cmario TimCfnme: Future 

' rvtedium: All Soil 
' Exposwe Medium: All Soil 

· ~.ure ~oint Area A 

(I) 

Radionuclide 

: 

Umnium234 

Uranium 238 • D 

Radium 226 + D 

Radimn228 + D 

Thorimn 228 + D 

Thorium DO 

Thorium 232 

Lnil210+ D 

TABLE 2 2 
OCCURRENCE. DISTRIBIJTION·AND SELECTION OF·RADIONUCLIDES OF POTENTIAL CONCERN 

CAPTAIN'S COVE 

I 

(21 (21 (J) 

Minimum Muimum ~ Units Location ' Concmrration Ma:~~~:imum ROPC 

Concmtnition COncentration ofMuiniurri Used ror Baekground Flaa. 

'' Concenlration , Smcninslo Concentralion 

Background 

0415 232 pCils CC-TP-3-5'6 232 II YES 

o349 i62 P<'i's CC-SB,IJ-6-7' 162· II YES 

0483 252 pCils CC-TP-3-5'6 2si 14 YES 

' 

0291 113 Pcils CC-TP-3.5-6 Ill I 7 YES 

0,19 160 pCils CC-TP-3-5:6 '160 1.7 YES 

0.48 494 pCils CC-TP-3-5'6 494 1.6 YES 

I 

0.08 126 pCils CC-SB-13-6-7 .)26 u· YES 

0.483 252 pCilg CC-TP-3-5-6 252· 1.4 YES 

(I) Risk 11om cleeay produclS (+0) included as ippropriaJe; ..Culir equilibrium 

(4) (SJ 
Rationale for 

Radionuclide· 

Selection 

or Deletion 

TX, ASL 

TX. ASl 

TX. ASL 

TX,ASL 

TX.ASI.C 

TX.ASL 

TX.ASL 

TX,ASL 

assumed between lead'210 and Radium-226, between (background samples) Umnium-234 and Uranium-238, and betwe<~~ (background samples) Thorium-228 and Radimn-228 

(2) Minimum/maximum clttecled cOR<entraJion. 

(l) Maximum concenlralions.llom backgrouod samples. ,Seelext 

(4) Selection (YES) or delelion (NO) ohadionuclides ofj>olmlial concern (ROPC). 

(5) Ralionale Codes 

Srlec1ian Reason: lnfl<queol DetectiOn bul Aisotialed HisliJrically (Hlsn 

f"'''JJOI Detection (FD) 

Toxicil)''lnfotmalion Available (TX) 

Above Screeniog Levels (ASL) 

Dele1ion Reason: lnfioquenl Deteciion (IFD) 

Background Lenis (BKG) 

No,Toxicil)' lnrormalion (NTX) 

Essenlial NUirienl (NUl) 

Belo\v Screening Level (BSLJ 

• •• 



• 
Medium: ·Parti<ulatcs 

ExpOsure Point Area A 

Ill 
Radionw:lide 

Uranium 234 

Uranium 238 + D 

Radium 226 + D 

Radium 228 + D 

Thorium 228 + D 

Tliorium 230 

Thorium 232 

lead210 + D 

• 
TABLE 23 

OCCURRENCE. DISTRIBtmON AND SELECTION OF RADIONUCLIDES OF POTENTIAL CONCERN 
CAI'T A IN'S COVE 

-

(2) (21 (3) 
Minimum .Maximum Units Location Concentration ~iaximurn ROPC 

. Concentration Concentra1ion orMaximlD11,, Usedror Background Flaa 
: 

Concentralion , SCTftning to Concnuration 

B:u:kground 

0415 232 p('~g CC-Tl'-3-S-6 2.12 II VES 

0349 162 p('i•g CC-SB-13-6-7 1•2 II YES 

0483 252 p('~g CC-Tl'-3-5-6 252 I 4 VES 

0.291 113 p('~g CC-Tl'-3,5-6 113 I 7 VES 

019 160 pCils. CC-Tl'-3,5-6 160 1.7 VES 

0.48 494 p('ilg CC,T1'-3,S-6 494 1.6 VES 

0.08 126 p('ilg . cc,sB,I3-6-7 126 I.S VES 

.0483 2S2 p('ilg CC-Tl'-3'5-6 252 1.4 VES 

(I) Risk rrom deeay products (+D) included .. appropriatO', secular equilibrium 

(4) (Sl 
Rationale ror 

Radionuclide 

Selection 

or Del~lton 

TX.ASl 

TX.ASL 

TX. ASL 

TX,ASL 

TX.ASL 

TX,ASL 

TX,ASL 

TX,ASL 

assUmed betweenlead-210 and Radium-226. between (background umplcs) Unnium-234 and Uranium-238, and between (background wnplcs) Thorium-228 and Radium,228 

(2) MinimumiiiWiimum detecled concmlnlion. 

(3) Miximuiri concerilrations fi'om baCkground umplcs. Seetexl 

(4) Selection (VESJ or deletion (NO) orndionuclides orpotmtial concern (ROPC). 

(S) Rationale Codes 

Selection Reason: lnlm!umt Detecllon but Associated Historically (HiST) 

Fiequmt DetC.tion (FDJ. 

Toxi<itylnrormatlon A\'ailable (TXJ 

Abo>e Screening te-'els (ASL) 

Delerion Reason lnlm!umt Detection (IFDJ 

iB:u:kground levels (BKG) 

No:Toxicity lnrormation (NTX) 

Essential Nutrient (NUT) 

, Below Screen ins level (BSLJ 

• 
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~ario .Timefhune: Future 

~aliurn: All Soil 

TABlE 24 
OCCURRENCE. OISTRIBliTION AND SELEtnON OF RAOIONUCLIDES OF POTENTIAL CONCERN 

CAPTAIN'S COVE 

!Exposure Mediurn: Radon Decay ProduCts 
Exposure Point Area A 

; ' 
(I) m. (21 (ll 

Radionuclide Minimum Maximmn Units Location COncentmtiOn Mivtimum ROPC 

Coneenlradon Concenlnllion. ofMaximurn Usedl'or Back pound Flq 

Concenlralion S<rttnins lo COncmb'aliOn 
'I I Back around I 

Uronium 234 0.415 I 232 pCils CC-TP-J-So6 232 1.1 YES 

Uroniurn238 +D 0.349 162 pCils IT -SB-13·6'7 162 H YES 
I 

Radium 226 + D 0.483 252 pCils,. CC-TP-3-5-6 252 lc4 YES 

Radium 228 + i> 0.291 Ill pCils CC-TP-3-5-6 Ill n YES 

Thorium 228 + 0 0.19 160 pCils IT-TP-3-5-6 160 1:7 YES 

I 

Thorium 230 0.48· 494 pCils CC-TP-3-5-6 494 r6 YES 

I 
Thorium 232 0.08 126 pCilg CC-SB-13-6-7 '. 126 u YES 

lead 210 +.D 0.483 252 pCilg .. IT-TP-3-5-6 1252 1'4 YES 

(I)· Risk from decay procluciS (+0) included as appropriale; secular equilibrium 

(4) (5) 
Rationale for 
Radionuclide 

Seleclion 

or DeiCtion 

TX,ASL 

TX,ASl 

TX;ASl 

TX;ASL 

TX,ASI: 

TX;ASL 

TX,ASL 

TX,ASL 

assumed beiWeen Lead-210 and Radium-226, beiWeen (batksround samples) Uraniurn-234 and Uianium-2J8, and beiWeen (batkground samples) Thorium-228 and Radium-228 

(2) Minimum/maximum de!ecled concenlr.llion 

(3) Maximum concmlrlliions 11om baCkground umples. See 1ext 

(4) Scleclion (YES) or delelion (NO) of~onuclides ofpolmlial c:oncem (ROPC) 

(5) Ralionale Codes 

SdccliQI'I Reason: ·lnfi<quenl Oe1ec1ion bui'Assix:iated Hislorically (Hisn 

Frcquenl Oelection (FD) 

Dcle1ion Reason 

Toxicil)' lriformalion Available (TX) 

Above Smenins LO\·els (ASLI 

lnfmJUml Oelecliori (IFO) 

Backpound LO\els (BKG) 

No Toxici1y lnfonnalion (NTXI 

Essenlial Nutriml (NUn 

Below Smenins LO\·el (BSll 

• • 
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TABLE2.5 

OCCURRENCE, DISTRIBUTION AND SELECTION OF RADIONUCLIDES OF POTENTIAL CONCERN 
CAPTAIN'S COVE 

~o Timefiame: Futuno 

~odium: AU Soil 

Exposure Medium: Home-grown Produce 
Exposuno Point Area A 

(I) (2) (2) (3) 
Radionudide Minimum Maximum Units Location Concmlralion Maximum ROPC 

Concenttalion Concmlndion ofMaximmn Usedror Background Flaa 

Concenb'alion Screening to Concmlndion 

Background 

Uranium234 0.415 232 pCils CC-TP-3-S-6 232 J_J YES 

Uranium 238 + D 0.349 162 peils CC -SB-13-6-7 162 1.1 YES 

Radium 226 + D 0.483 252 pCils CCTP-l-S-6 252 1.4 YES 

Radium 228 + D 0.291 113 pCils CC-TP-3-S-6 113 1.7 YES 

Thorium 228 + D 0.19 160 peils CC-TP-3-S-6 160 1.7 YES 

lborium230 0.48 494 peils CC-TP-3-5-6 494 1.6 YES 

Thorium 232 0.08 126 pCils CC-SB-13-6-7 126 1.5 YES 

Lcad2IO+D 0.483 252 pCils CC-TP-3-S-6 252 1.4 YES 

(I) Risk ftom decay products (+0) included as appropriate; secular eqwlibrium 

(4) (S) 
Rationale ror 

Radionuclide 

Selection 

or Deletion 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

assumed between Lead-210 and Radium-226, between (bacl<sround sampl'") Uranium-234 and Unnium-238, and between (background 1111111pl'") lborium-228 and Radium-228 

(2) Minimum/maximum detected concmlndion 

(3) Maximum concmlnllions ftom background samples. See lelcl 

(4) Selection (YES) or deletion (NO) or radionuclides or potcnlial concern (ROPC). 

(5) Rationale Codes 

Selection Reason: lnltequmt Deteclion but Associated Historically (HJsn 
Frequent Detection (FD) 

Toxicity Information Available (TX) 

Abo\'e Scrmtina Levels (ASL) 

Delelion Reason: Infrequent Detection (liD) 

Background Levels (BKG) 

No Toxicity Information (NTX) 

Essential Nutrient <NUn 
Below Screening Level (BSL) 

• 
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TABLE a· 
OCTIJRRENCE. DISTRIBlmON AND SELECTION OF RADIONUCI.IDES OF POTENTIAL CONCERN 

CAPTAIN'S COVE 

~c....no Timeframe: Cunmi!Future 

jMedium: Surface Soil 

Exposure Medium: • Surface Soil 
Exposure Point: Ar<a 0 

(I) (2) (2) (l). 
Radionuclide Minimwn Maximum Units localion Concmlralion ~aximum ROPC 

Concmttaiion ConceniJition· of Maximum US<dfor Background f1aa 
Concmtrat~on Smeninglo· Concentration 

Background 

Uranium 2]4 · 1.92 2.66 peila CC-TP-5.0.1 2.66 1.1 YES 

., 
Uranium 218 + D '1.9 2.64 pCila CC-TP-5.0.1 264 1.1 

' 
YES 

' 

Radium 226 + D 2.45 ].14 pCila CC-TP-5.0.1 H4 1:4 YES 

Radium 228 + D 1.47 1,5 Pcila CC-SB-22.0.2 u 1.7 NO 

Thorium 228 + D 121 1.42 pCila CC-TP-5-0.1 1.42 17 NO 

i Thorium2l0 1.86 2.18 pCila CC-TP-5.0.1 2·18 (,6 YES 

Thorium 232 1.26 ·1:]4 pei!a CC-TP-5.0.1 1.]4 1:5 NO 

Lead 210 + o 2.45 ] 14 pCils CC-TP,5.0.1 ll4 H YES 

(I) Risk from decay producrs (+OJ included as appropriale; seculll' equilibrium 

(4) (S) 

Raiionale for 

Radionudide 

Selection 

or Delerion 

TX.ASL 

TX. ASL 

TX.ASL 

TX.BSL 

TX. BSL 

TX,ASL 

TX.BSL 

TX. ASL 

assumed between Lead-210 and Radium-226. between (background samples) Uranium-234 and Unriium-2l8 •. and between (backsrnund umples)Thoriurn.,228 and Radium-228 

(2) Minimurnlnwiimum delected concenttalion. 

(3) Maximum concenttations 11om background sampl5. 'Sec leXL 

(4) Seleclion (YES) or delelion (NO) ofndionuclides ofpocenhal concern (ROPC) 

(5) Rationale Cocles 

Selecrion Reason: lnflcquenl Deleclion but Associaled Hislorically (lusn 
Freqilenl Detei:lion (FD) 

Toxiciry.lnformalion Available (TXJ 

AbOve Srnenina Levels (ASI:J 

Deletion Reason: lnfrequenl Deleclion (IFD) 

Backaround Levels (BKG) 

No.Toxiciry Information (NTX) 

Essenrial Nutrieni(NUn 

Below Screcnina Level (BSLJ 

•• • 
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!Scenario Timcrrame: Fu11ae 
!Medium: All Soil 

Exposure Medium All Soil 

Exposure Point Arta G 

(I) 

Radionuclidt 

Unmium234 

Unmium 2J8 + D 

Radium 226 + D 

Radium 228 + D 

Thorium 228 + D 

Thorium 2.10 

Thorium 2.12 

lead210+ D 

• 
TABLE 2 7 

OCCURRENCE. DISTRIBUTION AND SELECTION OF RADIONUCLIDES OF POTENTIAL CONCERN 
CAPTAIN"SCOVI! 

m m (3) 
Minimum Maximwn UniiS Location Concmlra.lion Maximum ROPC 

Conc:mtration Conmttratlon or Maximum Used ror Background Flaa 

Conc:mtratlon Sertenlng to Conc:mtration 

Backl!f1lUI1d 

0.48 1041 pCilg CC-SB-23-6-8 1041 1.1 YES 

0.46 lOll pCVg CC-SB-23-6-8 lOll 1.1 YES 

1.01 169 pCVg CC-SB-08-6-8 169 1.4 YES 

0.739 48.9 pCVg CC-SB-08-6-8 48 9 1.7 YES 

092 47 7 pCilg CC-SB-08-6-8 47 7 1.7 YES 

0032 ISO pCilg CC-SB-26-2-4 150 1.6 YES 

0.88 47 8 pCilg CC-SB-08-6-8 47.8 1.5 YES 

1.01 169 pCilg CC-SB-08-6-8 169 1.4 YES 

(I) Risk liorn decay produces (+D) included as appropriate; sccularequflibriurn 

(4) (S) 
Rationale ror 

Radionutlide 

Selcttion 

or Deletion 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

assumed between lead-210 and Radiurn-226, belwem (backgrouncl samples) Uranlurn-234 and Uranlurn-2.18, and belween (background sampiea) Thoriurn-228 and Radium-228 

(2) Minimumlmallimurn detected concentration. 

(3) Maximum concentrations liorn background samples. See text 

(4) Seleclion (YES) or deletion (NO) ornadionuclides orpoletllial concern (ROPC). 

(5) Rarionale Codes 

Seleetion Reason: lnflequent Detection but Associated Historically (HISn 

F.-.quent Detection (FD) 

Toxicity lnronnation Available (TX) 

Above Sertening levels (ASL) 

Deletion Reason: lnflequent Detection (IFD) 

Background levels (BKGI 

No Toxicity lnronnation (NTX) 

Essential Nutrient (NUT) 

Below Sertening level (BSL) 

• 
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cmario Timcfi'amc: Future 

cdiuni: All Soil 

posure Mcdimn: Particulalel 

II Exposure Point Arol G · 

(II 
Radionuclide 

Urimiiun 234 

Uranium238 +D 

Radium 226 + D 

Radium 228 + D 

Thorium 228 + D 

Thorium 230 

Thorilimm 

Lead210+D 

TABLE 28 
OCC1JRRENCE, DISTRIBUTION AND SELECnON OF RADIONUCLIDES OF POTENTIAL CONCERN 

CAPTAIN'S COVE 

(2) (2) (3) 
Minimum 'Maximum 'UniiS ' location Concentration, Ma"<imum ROPC 

Concentration Ccmcenuaiion ofMaximmn Usodfor Backgrnund Flas 
Concenb'Btion 'Screening 10 ' Conc~tration 

Batksround' 

0.48 1041 , pCifgo CC-SB-23-6-8 ' 1041 1.1 YES 
. ' 

I 
046 1031 pCilg , CC -SB-23-6-8 1031 1.1 YES 

LOI '169 i pCilg· CC-SB-011-6-8 169 L4 YES 

0.739 48.9 pCilg CC-SB-011-6-8 48.9 1.7 YES 

0.92 47.7 pCilg CC -SB-08-6-8 47.7 17 YES· 

I 

0.032 uo pCilg CC-SB-26-2-4 iso 1.6 YES· 

0.88 47.8 pCilg ' CC-SB-08-6'8 47.8 LS YES· 

LOI ·169 'pCilg CC -SB-08-6-8 169 L4 YES· 

(I) Risk liorn deoay produ<IS (+D) indudod as ~at,., secular equilibrium 

(4) (S) 

·Rationale for 

Radionuclide 

seloclion 

or O.lolion 

TX,ASL 

TX,ASL 

TX,ASL 

TX;ASL 

TX;ASL 

TX,ASL 

TX,ASL 

TX;ASL 

assumed betwoon Lead-210 and Radimn-226. betwoon (ba<kgn>IDI_d samplos) Uranium-234 and Uran.ium-238; and botwoon (background samplos)•Thorium-228 and Radimn-228 

(2) Minimum/maximum delected concentration. 

(3) Maximum concmll'"alions liorn background samplos. s .. lexl 

(4) S.loction (YES) or delotion (NO) ofradionuclidos ofpotmtial concern (ROPC). 

(S) Rational• Codes 

S.loction Reason: .lnfiequent Dotoction but Associated Historically (HISn 

Frequent Dotoclion (FD) 

Deletion Reason 

Toxicity Information Auilable (TXI 

Abm·o Screening U.·els (AS~ I 

lnfroqumt Detection (IFDI 

BackBJOIDid Ln·els (BKG) 

No Toxicity Information (NT XI 

Essential Nutrimt (NUT) 

Below Srn<ning U.eiiBSll 

• • 



• • 
TABLE J9 

OCCURRENC"E, DISTRIBUTION AND SELE('TlON OF RAOIONUCLIDES OF POTENTIAL CONCERN 
CAPTAIN'S COVE 

~cenario Tnnefhune: Future 

~edium: All Son 
Exposure Medium: Radon Decay Products 
Exposure Point Area G 

(I) m (2) (3) 
Radionuclide Minimum Maximmn Unill Location Concmlralion M~imum ROPC 

Concmlnllion Concenbation of Maximum Used fbr Background Flaa 

Concenlr.llion Smeninglo Conemlnllion 

Background 

lhanium234 0.48 1041 pCila CC-SB-23-6-8 1041 1.1 YES 

Uranium 238 + D 0.46 lOll pCila CC-SB-23-6-8 lOll 1.1 YES 

Radium 226 + D 1.01 169 pCila CC-SB-08-6-8 169 1.4 YES 

Radium 228 + D 0.719 48.9 pCila CC-SB-08-6-8 48.9 1.7 YES 

Thorium 228 + D 0.92 47.7 pCilg CC-SB-08-6-8 47.7 1.7 YES 

Thorium 230 0.032 uo pCilg CC-SB-26-2-4 150 1.6 YES 

Thorium 232 0.88 47.8 pCil8 CC-SB-08-6-8 47.8 1.5 YES 

Lead 210 + D 1.01 169 pCil8 CC-SB-08-6-8 169 1.4 YES 

(I) Risk 11om deeay prodUCIS (+D) Included as _...;ale; sccular equilibrium 

(4) (5) 
Rationale for 

Radi0111101ide 

Selet:lion 

orDclelion 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

assumed bciWeen Lead-210 and Radium-226, bciWeen (bactpound samples) Uranlum-234 and Uranlum-238, and bciWeen (ba<kground samples) Thorium-228 and Radium-228 

(2) Minimum/maximum detecled coneenlnllion. 

(3) Maximum concenlnllions 11om background samples. See lelll 

(4) Selection (YES) or delelion (NO) ofndionuclides ofpolenlial conc:em (ROPC). 

(5) Rationale Codes 

Selection Reason: lnflcquent Deleclion but Associaled His1orically (HIST) 

Frequml Detection (FDI 

Toxlcily lnformadon Available (TX) 

Above Smenins Levels (ASL) 

Delelion Reason· lnflcquenl Delet:lion (IFD) 

Background Levels fBKGJ 

No Toxicily lnformalion (NTX) 

Euenrial Nuuiml (NUT) 

Below Smenin3 U.·el (BSLI 

• 



• 

· lscmario Timellame: Future 

!Medium: All Soil 

TABLE 2 10 
OCCURRENCE. DISTRIBUTION AND SF.LH'TION OF RADIONUCUDES OF POTENTIAL CONCERN 

CAPTAIN'S CO\'E 

Exposure Medium: Home Gro1011 Produce 
Exposure Poinl: Area G 

(I}' (21 121 Ill 
Radionuclide "-~inimum Ma.dmlD11 IUniiS. location Concenualion Maximum ROPC 

Concentration- Concentration orMUimum Usedror Background Flag 

Conctnb'ation -Smeninalo Concenuolion 

Background. 

Unuiium234 0.48 1041 pCilg: CC-SB-23-6-8' 1041 1.1 YES 

Unnium 238 + D 0.46 lOll pCilg. CC-SB-23'6'8 1031 i.l YES· 

Radium 226 + D 1.01 169 pCilg CC-SB-08-6-8 169 1.4 YES 

Radium 228 + D 0.739 48.9 pCilg CC-SB-08-6-8 48.9 -1.7 YES· 

Thorium 228 + D 0.92 47:7 pCilg CC-SB-08-6'8 47.7 1.7 YES 

Thorium 230 0.032 uo pCila CC-SB-26-2-4 ISO 1.6 YES 

'Thorilim 232· 0.88 47.8 pCilg CC-SB-08-6-8 47.8 I.S YES 

le3d210+ D 1.01 169 pCIIg .CC-SB-08-6-8 169 14 YES 

(i) Risk lfom decay produciS (i-0) included u appropriate-, ·seculauquilibrium 

' 
'(4) (51 

Ralionale ror 

RJdionu<lide 

Seleclion 

or Delelion 

TX,ASL 

! 
TX,ASL 

TX,ASL 

TX,ASL 

TX,ASL 

TX;ASL 

TX,ASL 

TX.ASL 

assunled between Lead-210 and Radium-226, between (background samples) Unnlum-234 and Unnium-238, and between (background samples) .Thorium-228 and Radium-228 

(2) Minimum/maximum de1ec1ed conceniJalion. 

(3) Maximum concenlnlions rrom background samples. See tnL 

·(4) Selection (YES) or dele1ion (NO) orradionuclides orpotentiil concern (ROPC). 

(S) Rltionale COdes 

Selection Reason· lnllcquent De~ection bu1 AssociaJed Historically (Hisn 

Frequmt Delection !FDI 

Delclion Reason 

Toxiciiy lnronnalion Mailable (TX) 

Abo\·e Sa-.ing lO\els (ASl) 

lnrrrquenl Detrclion (IFDI 

Bi<k8round LO\·els IBKGI 

No Toxicily.lnrormalion INTXI 

Essen1iai.Nulricnl (NUll 

Below Smenin8LO\·el tBSll 

• • 



• • 
TABLE211 

OCCURRENCE. DISTRIBUTION AND SELECTION OF RADIONUCLIDES OF POTENTIAL CONCI!RN 
CAPTAIN'S COVE 

Scmario Tim< f....,.: Curmn/Futwe 

Medium: Sedimmt 

Exposure Medium Sedimmt 

Exposure Point· Retmdon Ponds 

(I) (21 (21 Ill 
Radionuclide Minimum Maximum UniiS Location Concentration Maximum ROPC 

Concentrar.ion Concmttation of Maximum Used for Background Flag 

Concentration Scremlngto Con central ion 

Background 

Uranium 234 0.158 0.79 pCIIg CC-51!0.3 0.79 1.1 NO 

Uranium 238 + D 0.123 0.86 pCi/8 CC-SE0.3 086 1.1 NO 

Radium 226 + D 0.251 0.166 pCi/8 CC-SED-3 0.166 14 NO 

Radium 228 + D 0.226 1.31 pCilg CC-SE0.3 1.31 1.7 NO 

Thorium 228 + D 0.087 0.95 pCi/8 CC-SE0.3 0.95 1.7 NO 

Thorium 230 0.031 0.89 pCilg CC-SE0.3 0.89 1.6 NO 

Thorium 232 0.158 0.9 pCi/8 CC-SE0.3 0.9 1.5 NO 

Lead 210 + D 0.251 0.166 pCi/8 CC-SEO.l 0.166 1.4 NO 

(I) Risk f'rom decay producls (+D) included .. appropria1 ... oecular equilibrium 

(41 (51 
RaJionale for 

Radionuclide 

S.leclion 

or Deletion 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

assumed between Lead-210 and Radiwn-226, between (background samples) Uranium-234 and Uranlum-238, and between (background samples) Thoriwn-228 and Radium-228 

(2) Minimum/maximum delecled concmtratlon. 

(3) Maximum concmtrations f'rom background samples. See text 

(41 Selecdon (YES) or deletion (NO) of radionuclides of polmtial concern (ROPC). 

(5) Ralionale Codes 

Seleclion Reason: lnfrequmt Oeleclion but Associ81ed Hillorically (HISD 

Frequmt Detection (FD) 

Deletion Rea!on 

Toxicity Information A•ailable CTXl 

Abo•·• Scnmin8 LevelsCASLI 

Infrequent Oelmion (IFOI 

Background LneltCRKG) 

No Tmdcny lnformatmn INTXI 

F.sstnlli11Nulnmll"l'1'11 

BeiOV< Screenon8 LeHitRSII 

• 



• 

TABLE 2:12. 
OCCURRENCI!, DISTRIBUTION AND SELECTION OF RADIONUCLIDES OF POTENTiAL CONCERN 

CAPTAIN'S cove 

~cenario Tirneframe: · Curmn/FutuR 

Medium: Sediment 

Exposuno Medium: Sediment 
Bxposuno Point: Wetland Am~ 

-

(I) (2) (21 (31 i (4) (S) 

Radionuclide Minimum Maximum Units Location 1 Concenh"Biion MiiXimum ROPC Rationale ror 

Concentnttion ConcentJarion or Maximum Used ror Bilek ground Fl"8 Radionucllde 

Concentiation ',SCI'H'I1ing to Conttntrittion 'Selection 

Batkground or Deletion 

I Uranium234 0.229 0.79 pCilg CC-WS-2 0.79' 1.1 NO BSL 
I 

Uranium238+D O:i67 O.H pCi/g· CC-WS-2· 0.75 Ll NO BSL 

I I 

Radium 226 + D 0.267 0.625 pCilg CC-WS-4 0.625 1.4 NO BSL 

I 

Radium 228 +.D 0.229 0.477 pCilg CC-WS-3 0.477 1.7 NO BSL 

I 

Thorium 228 + D 0.087 O.S pCilg CC-WS-3 0.5 1.7 NO BsL 

·Thorium 230 0.023 0.72 pCilg CC-WS-2 0.7i 1.6 NO BSL 

Thorium 232 0.099 0.48 pCilg CC,WS-2 0.48· 1.5 NO BSL 

Lead210+ D 0.267 0.625 pCilli cc;ws-4 0.625 1.4 NO BSL 

(I) Risk from decay products (+D) included os appropriate; secular equilibrium 

assumed betwca~ Lead-210 and Radium,226, between (background samples) Uranium-234 and Uranium,2l8, and between (backpound samples) Thorium-228 and Radiul11'228 

(2) Minimum/maximum detected concenlnliion. 

(3) Mxximum concentJarions from batkpound samples. See text 

(4) selection (YES) or deletion (NO) ohl!dionuclides of potential concern (RO!q. 

(5) Ralionile Codes 

Seiectlon Reason: Infrequent Detection but Aasociated Historicaliy (Hisn 

Fmtuent Detection (FD) 

Toxicity. Information Available (TX) 

Above Screeriing Levels (ASI:) 

Deletion Reason: lnfmJUent Detection (IFD) 

Background Leveli (BKG) 

No T oxicit)' Information (NTX) 

Essential Nutrient (NUT) 

Below Screening Level (BSL) 

• 

I 

• 



• OCCURRENCE. DISTRJBUTlON AND SELECTION OF RADIONUCLIDES OF POTENTIAL CONCERN 
CAPTAIN'S COVE 

Scenario Timerrame: Fur= 

Medium· Groundwaler 

l!xposure Medium: Groundwater 

Exposure Point Upper Glacial Aquirer 

(I) (2) (2) (3) 
Radionuclide Minimum Mulmum Units location Concentration Maximum ROPC 

Concentralion Concenlndlon of Maximum Usedror Background Flaa 

Concentration Scruning lo Value 

Background 

Uranium234 0.85 7.2 pCi/1. CC-MW-7 7.2 4.6 YES 

Uranium 238 + D 0.58 4.4 pCill CC-MW-7 44 46 NO 

Radium 226 + D 08 3.03 pCill CC-MW-2 3 OJ 10 NO 

Radium 228 + D 0.8 7.8 pCi/1. CC-MW-2 78 52 YES 

Thorium 228 + D 0.091 0.95 pCi/1. CC-MW-2 095 52 NO 

Thorium230 0.139 3.68 pCi/1. CC-MW-7 J68 1.4 YES 

Thorium 232 0.066 0.57 pCi/1. CC-MW-7 0.57 1.7 NO 

lead 210 + D 0.8 3.03 pCi/1. CC-MW-2 3.03 10 NO 

(I) Risk rrom decay products (+D) Included as appropriale; occular equilibrium 

(4) (5) 
Rationale ror 

Radionuclide 

Selection 

or Deletion 

TX. BSL 

TX,BSL 

TX,BSL 

TX,ASL 

TX, BSL 

TX,BSL 

TX, BSL 

asiumcd between lead-210 and Radium-226, between (backpound samples) Uranium-234 and Uranium-238, and between (badsround samples) Thorium-228 and Radium-228 

(2) Minimumlmuimum detccled concenlralion. 

(3) Muimum concenlralions rrom background samples. Sec ten 

(4) Selection (YES) or deletion (NO) or radionuclldes or potential concern (ROPC). 

(5) Rallonale Codes 

Selcclion Reason: lnftequent Detection but AssociaJed Hl&loricaily (HlSn 

Frequent Delecdon (FD) 

Toxicity lnronnaUon Available (TX) 

Above Saemins Levell (ASL) 

Deletion Reason· lnrrequent Detccllon (IFD) 

Background levelo (BKO) 

No T ox icily lnronnalion (NTX) 

l!o!allial Nutrient (NUn 

Below Screenins level (BSL) 

• 
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Radionliclide 

of 

·Potential 

Concern 

Uranium 234 

Uranium 238 + D 

Radium 226 + D 

Radium 228 + D 

Thorium 228 + D 

Thorium 230 

Thorium232 

Lead210+.0 1 

!Scenario Tuneftame: Cwrent I Future 
IMediiun: Surface Soil 
!Exposwe•Medium: Surface Soil 
IExposwe Point: Aiea A 

I' 
. ' Units Arithmetic:. 9S% UCLof 

'· Mean ; r' ·Normal 

I i Data 
:' 

pCila 1.09E+OO N/A 
' 

.Jii/A 
: 

pCilg U6E+OO 

pCilg 1.62E+OO ·NIA 

pCils 8:88E-OI N/A ' 
I 

pCilg 9.16E-Ol N/A 

pCilg 1.6SE+OO N/A 

pCilg 8.9JE-OJ N/A 

pCilg 1.62E+OO N/A· 

TARI.f l.l 
MF.IllliM,SPfCIFIC fXPOSliRF.·POINT CONCENTRATION SUMMARY 

CAPTAIN'S COVE 

Maxirmun. EPC Reasonable Maximum Exposwe 

Detected Units 

Concentration Medium Medium Medium 

EPC EPC EPC 

Value StaliStic ·Ralionale 

2.S3E+OO pCila 2,SJE+OO Max less than 10 samples 

2.89E+OO pCils 2.89E+OO Max Jess than I 0 samples 

4:63E+OO pCilg 4.6JE+OO Max less than 10 samples 

1.90E+OO pCil8 1.90E+OO Max Jess than I 0 samples 

l!BJE+OO pCilg 1.8JE.00 Max less than Ill samples 

4:47E+OO pCila 4.47E+OO Max Jess than 10 samples 

1.76Et00 pCilg 1.76E+OO Max Jess than I 0 samples 

4:6JE+OO pCilg 4.6JE+OO Max Jess than 10 samples 

for non-detects, minimum detectable concentralioil was Used as·a proxy concentralion; for duplicale sample results, the maximum value was used io the.calculation. 

Statistics: Maximum Detected Valile'(~ax) 

N/A ~Not Applicable 

(I) Lead-210 assUmed in equilibrium wilh Radium-226 . 

• 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value Sllitistic Rationale 

-- -- -

-- - - i 

- - -- ' 

-- - -
I 

-- - --

- - --
: 

-- --

I 
! - -- --

• 
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Radionuc:lide 

of 

Potential 

Concern 

Uranium 234 

Uranium 238 + D 

Radium 226 + D 

Radium 228 + D 

Thorium 228 + D 

Tboriwri230 

Tbnrium 232 

Lead210+D 1 

· ;;cenano ·I un~ '!'"'!'e: future 
Medium: All Soil' 
/i•posure Medium: All Soil 
~xposuie Point: Area A 

UniiS Arithmetic 

Mean 

pCilg 3.34E->{)I 

pCilg 2.92E->{)I 

pCilg l.90E->{)I 

pCilg 1.48E->{)I 

pCilg 1.88E->{)I 

pCilg 4.64E->{)I 

pCilg 1.45E->{)I 

pCilg J.90E->{)J 

95% UCLof 

Normal 

Data 

1.56E->{)2. 

LS4E->{)2 

2.12E->{)2 

4.75E->{)1 

6.22E->{)I 

2.01E+02 

5.l9E+OI 

2.12E+02 

• 
TARLE 3.2 

MEnlliM-SPECIFICEXPOSLIRE POINT CONCENTRATION SUMMARY 
C APTAIN'S'COVE 

Maximum EPC Reasonable Maximum Exposure 

Detected UniiS 

Concentration ·Medium .Medium t'!teciium 

EPC EPC EPC 

Value- Statistic Rationale 

2.32E->{)2 pCilg 1.56E->{)2 9S%UCL-T W-Test(2) 

1.62E->{)2 pCilg I.S4E->{)2 9S%UCL-T W-Test(2) 

2.S2E->{)2 pCilg 2.12E->{)2 9S%UCL-T W-Test (2) 

I.IJE->{12 pCilg 4.7SE->{)1 9S%UCL-T W-Test(2) 

1.60E->{)2 pCilg 6.22E->{)I 9S%UCL-T W-Test (2) 

4.94E+02 pCilg 2.01E->{)2 95% UCL-T W-Test(2) 

1.26E->{)2 pCilg S.J9E+OJ 95%UCL-T W-Test (2) 

2.S2E+02 pCilg 2.12E->{)2 95% UCL-T W-Test (2) 

For non-detects, sample qlllllititaiion limit was ustd as a proxy conctntration: for duplicate sample results, the rriaximum value was used ;;. the calculation. 

W- Tcst:,Developed by Sbapiro and Wilk. reftr to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285,7-081, May 1992. 

Statistics: 9S% UCL of log-iransformed data (9S•io UCL-T1 

(I) Lead-210 assumed in equilibrium with Radium-226. 
(2) Shapiro-Wilk W Tesi indicates data do not follow a nom1al disoribuiion. 

• 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value Statiitic Rationale 

-- - -

- - -
: 

- - -

- -- --

-- - --

- - --

-- -- --

- - -



Radionuclide 

of 

Potential 

Concern 

Uranium234 

Uranium 238 +·D 

Radium·226 + D 

Radium 228 + D 

Thorium 228+•D 

Thoriiun230 

Thorium232 

Lead210+D'1 

:scenano 11mename: l"uture 
MediLim: AII'Soil 
Exposure-Medium: Particulates 
Exposure Point: Area A 

Units Arithmetic '95% UCLof 

·Mean Nonnal 

Data 

pCilg 3.34E-H>t t.S6E+02 

pCilg 2.92E-H>I 1.54E+02 

pCi/g 3.90E-H>I 2,12E+02 

pCi/g 1.48E-H>t 4.75E+OI 

pCi/g L88E+Ot 6.22E+OI 

pCi/g 4:64E+OI 2.01E+02 

pCi/g 1.45E+Ot 5.39E+OI 

pCi/g 3:90E-H>t 2.12E+02 

' 

TARtEU 
MEDIUM,SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

CAPTAIN'S·COVE 

Maximum EPC Reasonable.Maximum·Exposure 

Detected UnitS 

Concentration Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

2.32E+02 pCi/g t.S6E+02 • 95%UCL-T W-Test(2) 

1.62E+02 pCilg 1.54E+02 95%UCL-T W'Test(2) 

2.52E+02 pCilg 2.12E+02 95% UCL-T W-Test(2) 

U3E+02 pCi/g 4,75E+OI 95%UCL-T. W-Test (2) 

1.60E+02 pCi/g 6.22E+OI 95%UCL-T W-Test(2) 
: 

4.94E+02 pCilg 2.0IE+02 95% UCL'T W'Test(2) 

1.26E+02 pCilg 5.39E+OI 95%UCL-T W-Test(2) 

2.52E+02 pCilg 2.12E+02 9S%UCL-T W-Test (2) 

For non-detects, sample quantitation limit was used as a proxy concentration; for duplicate sample results,. the maximiml value was used in the calculation. 

W -Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term. OSWER Directive 9285.7-081, May 1992. 

Statistics: 95% UCL oflog-transfonned data (95% UCL-T) 

(I) Leadi2JO assumed in equilibrium wiih Radium.226. 

(2) Shapiro-Wilk W Test indicates data do not·follow.a nonnal distribution. 

• • 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

- - -

- - -

- - --

-- - -

- - --

- - -

- - -

- - -

• 



Radionuclide 

of 

Potential 

Concern 

Uranium 234 

Uranium 238 + D 

Radium 226 + D 

. Radium 228 + D 

Thorium 228 + D 

Tborium230 

Tborium232 

Lead210+D 1 

. tscenano ~·•mefiame: FutuJe 
!Medium: AII.SOil . 
~•posuJe Medium:. Radon.Decay Pro<fucts 

. IE•POsure Point: A~ea A 

Units Arithmetic 95% UCLof 

Mean Nonnal 

Data 

pCilg 3.34E+OI i.56E+02 

pci!g 2.92E+OI J.S4E+02 

pCilg 3.90E+OI 2. i2E+02 

pCilg 1.48E+OI 4.75E+OI 

pCilg 1.88E+OI 6.22E+Ol 

pCilg 4.64E+Ol 2.01E+02 

pCilg L4SE+OI S.39E+OI 

pCilg J:90E+Of. 2.12E+<i2 

• 
TADLF. N 

MEDIUM:SI'ECIFICEXPOSURE-POINT CONCENTRATION SUMMARY 
CAPTAIN'S COVE 

Maliimuni EPC Reasonable Muimum•E•posuJe 

Detected units 

Concentration Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

2.32E+02 pCilg I.S6E+02 95%UCL-T W-Test(2) 

1.62E+02 pCilg I.S4E+02 95%UCL-T W-Test(2) 

2.52E+02 pCilg 2.12E+02 95% UCL-T W-Test(2) 

J.IJE+02 pCilg 4.75E+OI 95% UCL-T W-Test(2) 

1.60E+02 pCilg 6,22E+OI 95%UCL-T W-Test(2) 

4.94E+02 pCilg 2.01E+02 95%UCL-T W-Test(2) 

1.26E+02 pCi/g S.39E+OI 95% UCL-T W-Test(2) 

2.52E+02 pCilg 2.12E+02 95%UCL-T W-Test(2) 

. . 

For non-detects, sample quantitation:limit was used as a proxy concentraiion; for duplicate sample ~esults; the maximum value was used:in the calculatiori. 

W- Test:•Developed by Shapiro imd Wilk, ~efer to Supplemental Guidance to:RAGS: Calculating the Concentration Tenn, OSWER•Di=tive 9285;7i08 h:May 1992 .. 

Statistics: 95%.UCL oflog-transfof11ted data (95%UCL-TI 

(I) Lead-210 assumed in'equilibriilm.with·Radium,226. 

(2) Shapiro-WilkW Test in.dicates data do not follow a n<innat:ciistribtition: 

• 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value Siatisiic Rationale 

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --



I 

I:SCenano nmetrame: future-

Medium: All Soil 

ExpOsure Medium: Home-Grown Produce 

IExoosun: Point: Area A 

Radionuclide Units Ariihmetic 95% UCLof 

of Mean Normal: 

Potential Data 

Concern 

Uranium 234 pCilg 3.34E~I ·' I.S6E+{)2 

I 

Uranium 238 + D pCilg : 2.92E~I 1.54E+{)2 

Radium 226·+ D pCilg 3.90E~I 2.12E+{)2 

Radium 228 + D pCilg i.48E~I 4.75E+{)I 

Thorium 228 + D pCilg 1.88E+{)I 6.22E+{)I 

Thorium230 pCilg 4:64E+{)I 2.01E+{)2 

Thorium232 pCilg 1.45E+{)I 5:39E+{)I 

Lead 210 + 0'1 pCilg 3:90E~I ' 2: 12E+02 

TARLE 3.5 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 
CAPTAIN'S COVE 

Maximum EPC Reasonable Maximum:EXj)(lSiire 

Detected Units 

Concentration ·Medium Medium Medium 

EPC EPC EPC 

Value· Statistic Rati<inale 

2.32E+{)2 pCilg 1.56E+{)2 95%UCL-T W'Test(2) 

1.62E+{)2 pCilg 1.54E~2- i 95%UCL-T W-Test(2) 

2.S2E+{)2 pCilg 2.12E+{)2 95%UCL-T W'Test(2) 

1.13E+{)2 pcilg 4:75E+{)I 95%UCL-T W-Test(2) 

1.60E+{)2 pCilg 6.22E+{)I 95%UCL-T W-Test(2) 

4:94E+{)2 pCilg 2.01E+{)2 95%UCL-T W-Test(2) 

1.26E+02 pCilg 5.39E+{)I 95% UCE-T W-Test(2) 

2.52E+02 pcilg 2.12E+{)2 9S%UCL-T• W-Test(2) 

For non-detects, sample quantitation limit was used as a proxy concrntration; for duplicate sample results,_the maxi111u111 value was· used in:the calculation. 

W- Test: Developed by Shapiro and Wilk, refer-to Supplemental Guidance io.RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081. May 1992: 

Statistics: 95% UCL oflog'transformed data (95% UCL-TJ 

(I) tcad-210 assumed in equilibrium with Radium-226. 

(2) Shapiro-Wilk W Test indicates data do not follow a nonnal distribution . 

• • 

Central Tendency 

Medium Medium Medium 

EPC ·EPC EPC 

Value Statistic Rationale 

-- ·-- --

--. -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

• 



• 

Radionuclide 

of 

Potential 

Concern 

Uranium 234 

Uranium 238 + D 

Radium 226 + D 

Thorium230 

Lead210+0 1 

:;;cenano ltmetrame: current/ t"uture 
~edium: Surface Soil 
Exposure,Medium: Surface:Soil 
Exoosure•Point:· Area G 

Units Arithmetic 95% UCLof 

Mean Normal 

Data 

pCilg 2.29E+00 N/A 

pCi/g 2.27E-t00 N/A 

pCilg 2.80E-t00 N/A 

pCi/g 2.02E-t00 N/A 

pCi/g 2.801!-tOO N/A 

• 
TABLE 3.6 

MEDIUM-SPECIFIC.EXPOSURE POINT CONCENTRATION SlcJMMARY 
CAPTAIN'S COVE 

: 
Maxirriuni EPC Reasonable Maximum.Exposure 

Detected Units 

Conceniration Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

2.66E+OO pCi/g 2.66E-t00 Max less than I 0 samples 

2.64E-t00 pCi/g 2.64E-t00 Max less than I 0 samples 

3.14E-t00 pCi/g 3.14E-t00 Max less than I 0 samples 

2:18E-t00 pCi/g 2.18E+OO Max less than I 0 samples 

3.14E+OO pCilg 3.14E+OO Max less than I 0 samples 

For non-detects, minimum detectable concentration was used as a proxy concentration: for duplicate sample results, the maximum value was used in the calculation. 

(I) Lead-210 assumed in equilibrium with Radium-226. 

• 

Centra IT endency 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic ·Rationale 

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --



I 

•Radionuclide 

of 

Potential 

Concern 

Uranium234 

Uninium 238 + D 

Radium 226 + D 

Radium 228 + D 

Thorium 228 + D 

Thorium 230 

Tborium232 

lead210+D 1 

Scenano T1mefiame: Future 
Medium: All Soil 
Exposure Medium: All Soil 
Exposure Point: Area G 

Unil!l Arithmetic ·95% UCLof 

Mean Normal 

Data 

pCilg 1:26Et{)2 2.58Et{)l 

pCilg L25Et{)2 2.66E~l 

pCilg 4.33Et{)l l.liE-1{)2 

pCilg 1.18Et{)l 3.68Et{)l 

pCilg 1.27Et{)l 4.35Et{)l 

pCilg 3.97Et{)l 1.77E~l 

pCilg 1.09Et{)l 3.29E~I 

pCilg 4.33Et{)l 3:31Et{)2 

TABLE 3.7 
MEDIUM,SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

CAPTAIN'S COVE 

Maximum EPC Reasonable Maximum Exposure 

Detected Units 

Concentration Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

1.04E~l pCilg 1.04E~l Mu W'Test(2,3) 

I:OlE~l pCilg ' I.OlE•Ol Mu W-Test (2.)) 

1.69E~2 pCilg 1·.69E+02 Mu W-Test(2,l) 

4.89E~l· pCilg 3.68Et{)l 9S%UCL-T W-Test(2) 

4:77Et{)l pCilg 4.35Et{)l 95%UCl'T W-Test(2) 

1.50E~2 pCilg 1.50E+02 Max W-Test (2,3) 

4.78Et{)l pCi/g 3.29E~I 95% UCL-T W-Test(2) 

1.69Et{)2 pCilg 1.69E~2 Max W-Test (2,3) 

For non-detects, sample quantitation limit was used' as a proxy concentration; for. duplicate sample results, the: maximum value was used in the calculation. 

W- Test:-Developed by Shapiro and Wille, refer to Supplemental Guidance to·RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 

Statistics: Maximum Detected•Value (Max);-95% UCl of log-transformed data (95% UCL-n 

(I) Lead-210 assumed in equilibrium with Radium-226. 

(2) Shapiro,Wilk W Test indicates data do' not follow a normal distribution. 

(3) 95% UCl exceeds maximum detected concentnition. Therefore,.maidmum concentration used for EPC. 

• • 

•Central Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

-- -- --

-- ' -- --

-- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

• 



• 

Radionuclide 

of 

Potential 

Concern 

Uranlum234 

Uraniilm 238 + D 

Radium 226 + o· 

Radium 228 + D . 

Thorium 228 + D 

Thorium2l0 

Thorium 232 

Lead210+D 1 

Scenano Ttmefiame: future 
· Medium: All Soil 

8xposure'Medium: Particulate 
Exposure-Point: Area G 

I 

! 
Units Arithmetic 95% UCLof, 

Mean Normal 

Data 

pCilg 1:268~2 2.58E~3 

pCilg 1.258~ 2.66E~3 

pCilg 4.338~1 3:318~2 

pCilg 1.188~1 3.688~1 

pCilg 1.27E~I 4.358~1 

pCilg 3.97E~I 1.77E+{)3 

pCilg 1.098+{)1 3.29E+OI 

pCilg. 4.338~1 3.31E+{)2 

• 
TABLE'J.8 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRA TION:SU~MARY 
CAPTAIN'S COVE 

Muimum 8PC Reasonable Maximum 8•posure 

Detected Units 

Concenbation Medium Medium Medium 

8PC 8PC 8PC 

Value Statistic Rationale 

1.04E~l pCilg 1.048~3 Max W-Test (2,3) 

1.03E~3 pCilg 1.038~3 Mu W-Test(2,3) 

1.69E~2 pCilg 1.698~2 Max W-Test(2,3) 

4.89E~I pCilg 3.688~1 95% UCL-T W-Test(2) 

4.77E~I pCi/g 4.l5E~I 95% UCL-T W-Test(2) 

I.SOE~2 pCilg I.S08~2 Max W-Test (2,3) 

4. 78E +{)I pCi/g 3.298+{)1 95% UCL-T W-Test(2) 

1.69E+{)2 pCi/g 1.69E+{)2 Max W-Test(2,3) 

·For non-detects, sample quantitation liniii was used as a proxy·concentration: for duplicate sample results, the mi•imum.value was.used in.the calculation. 

-W<-. Test: Developed by. Shapiro and Wilk, refer to Supplemental Guidance to RAGS' Calcuhiting the Concentration Term, OSWER Directive 9285.7'081, May 1992. 

Stitistics: Maximum Detected Value (M~x):'95'Yo UCL o~log-transfoimed data (95%:UCL-n 

(I) Leacl'210 assumed in equilibrium.with!Rildium-226. 
(2) Shapiro-Wilk'W Test indicates data do not-follow·a·normal.distrihution. 

(3) 95% UCL exceeds maximu'l' detected corii:entraliori. Therefore. ma•imum concentration.usrd for EI'C. 

• 

Cenbal Tendency . 

Medium Medium Medium 

8PC 8PC 8PC 

Value Statistic Rationale 

-- -- -

-- -- --

-- -- -- _, ·~·: 

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --



Radionuc lide 

of 

Porential 

Concern 

Uranium234 

Uranium 238 + D 

Radiuin 226 + D 

Radium 228 + D 

: 

Thorium 228 + D 

Tborium230 

Thorium232 

lc.cad2iO+D 1 

Stenano T1metrame: l'uture 
Medium: All Soil 
Exposure Medium: Radon·Dccay Products 
(;xposure Point: Area G 

Units Arilhmetic 95% UCLof 

Mean Normal 

Data 

pCilg 1.26E+02 2.58E+03 

pCilg 1~25E+02 2.66E+03 

pCilg 4.33E+OI' 3.31E+02 

pCilg 1.18E+OI 3.68E+OI 

pCilg l.27E+OI 4.35E+OI 

pCilg 3.97E+OI 1.71E+03 

pCilg 1.09E+OI 3.29E+OI 

pCilg 4.JJE+OI 3.JIE+02 

TABLEJ9 
MEDiuM-SPECIFIC EXPOSURE,POINT CONCENTRATION SUMMARY 

CAPTAIN'S COVE 

Maximum EPC Reasonable: Maximum Exposure-

Delee~ Uniis 

Concentration Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

1.04E+03 pCilg 1'.04E+03 Max W-Test (2,3) 

1.03E+03 ., pCilg J·.03E+03 Mu W-Test (2,3) 

1.69E+02 ,pCi/g 1.69E+02 Max W-Test (2,3) 

4:89E+Ol pCilg 3.68E+OI 95% UCL-T W-Test(2) 

4:77E+OI pCilg 4.35E+OI 95% UCL-T W-Test (2) 

I'.SOE+02 pCi/g 1.50E+02 Mu W-Test(2,3) 

4.78E+OI pCilg 3.29E+OI 9S%UCL-T w:Test(2) 

1.69E+02 pCilg 1.69E+02 Max W-Test(2,3) 

For non;detects, sample quantitation·Jimit was used as a proxy concentration; for duplicale sample results, !he maximum value was used in lhe calculation. 

W - Test: Developed by Shapiro and Wilk, refer 10 Supplemental Guidance 10 RAGS: Calculating lhe Concentration Tenn, OSWER, Directive 9285.1:081, May 1992. 

Statistics: Maximum Delee~ Value (Max); 95%UCL oflog,transfonned data (95%_UCL-n 

(I) Lead-210 assumed in equilibrium with Radium-226. 
(2) Shapiro-Wilk W Test indicates data do not follow a nonnal distribution. 

(3) 95% UCL exceeds niaximuni detected concenli"ation. Therefore, maximum concentration used-for EPC. 

• • 

Central Tendency 

' Medium : Medium Medium 

EPC llPC llPC ' 

Value Statistic Rationale 

-- -- --

-- -- -

: 
- - --

.. -- --

-- -- --

-- -· -· 

-- -- --

-- -- --

• 



• 

Radionuclide 

of 

Potential 

Concern 

Uranium 234 

Uranium 238 + D 

Radium 226 + D 

Radium 228 + D 

Thorium 228 + i> 

Thorium 230 

Thorium 232 

Lead 210 + D 1 

IScenano ttmerrame: ruture · 

~edium: AII'Soil 
~xposure Medium:· .Home-Grown P.roduce 
iExDOsure Point: Area G 

Units Arithmetic 95% UCLof 

Mean Nonnal 

Data 

pCi/g 1.26E-Hl2 2.S8E-Hl3 

pci!g 1.2SE-Hl2 2.66E-Hl3 

pCilg 4.l:iE-HJI 3.3 I E-Hl2 

pCilg 1.18E-Hll 3.68E-Hll 

pCilg 1.27E-HJI 4.lSE-Hll 

pCilg 3.97E-Hll 1.77E-Hl3 

pCilg 1.09E-Hll 3.29E-Hll 

pCilg 4.33E-Hll 3.31E-Hl2 

• 
TABLE3.10 

MEDIUM'SPECIFIC EXPOSURE·PQINT CONCENTRATION SUMMARY 
CAPTAIN'S COVE 

Maximum EPC Reasonable.Ma~imum Exposure 

Detected Units 

·Concentration Medium Medium Medium 

EPC EPC EPC 
' 

Value Statistic Rationile 
'. 

1.04E-Hl3 pCilg 1.04E-Hl3 Max W-Test (2,3) 

1.03E-Hl3 pCilg 1.03E-Hl3 Max W-Test (2,3) 

1.69E-Hl2 pCilg 1.69E-Hl2 Max W-Test(2,3) 

4.89E-Hll pCilg 3.68E-Hll 9S%UCL-T W-Test(2) 

4.77E-Hll pCilg 4.3SE-Hll 9S%UCL-T W-Test(2) 

LSOE-Hl2 pCilg 1.50E-Hl2 Max W-Test (2,3) 

4.78E-Hll pCilg 3.29E-Hll 9S%UCL-T W-Test(2) 

1.69E-Hl2 pCilg L69E-Hl2 Max· W-Test (2,3) 

For non-detects, sample quantitation limit was Used as a proxy concentration; for duplicate sample results, the maximum value was used in ihe calculation. 

W- Test: Developed by Shapiro and Wilk, refer to Supplemental Guidaitce to RAGS: Calculating the Concentration Term, OSWER·Directive 9285.7'08i, May 1992. 

Stiltlstics: Ma.Xiinum Detecied Value (Max); 95% UCL oflog;transformed data (95%·UCL-T) 

(I) Lead-210 assumed in equilibrium wilh·Radium-i26. 

(2) Shapiro-Wilk W Test indicaies data do not· follow a normal distribuiion. 

(3) 95% UCL exceeds maximum detected concentration. Therefore; maximum concentralio!l used for EPC. 

• 

Centrai Tendency· 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

-- -- --

-- -- -

-- -- --

-- -- --

-- -- -- ··~ 

-- -- --

-- -- --

-- -- --



' 

Radionuc:lide · Unlis Aritlimetic 95% UCLof 

of I Mean Normal 

' Potential Data 

Concern 

Uranium 234 pCi/1 2.98E-t00 4~01E-t00 

Radium 228 + D pCi/1 2.43E-t00 4.66E-t00 
I 

; 

Thorium 23.0 pCI/1 7.13E:.OI 1.71E-t00 

TABI:Efli 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

CAPT A IN'S COVE 

Water 

Maximum EPC Reasonable Maximum Eitposilre 

Detected Units 

Concentration Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

7.20E-t00 
I 

pCi/1 4.01E-tOO 95%UCL-N W-Test (I) 
I 

7:80E-t00 pCi/1 4.66E+OO 95%·UCL-T W-Test (I) 

3:68E+OO pCi/1 1.71E+OO 95%UCI:-T W-Test (I) 

·For non-detects, sample quantitation liniit,was•tised·as·a proxy concentration; for duplicate sample resulis,-the maximum value· was used in the calcUlation. 

W- Test: DevelOped by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER, Directive-9285, 7-081, .May, 1992. 

Statistics: 95% UCL oflog-transformed data (95% UCL-T) 

(I) Shapi..O..Wilk W Test indicates data do not•follow a normal.distribution . 

• • 

Ce~ttral Tendency 

Medium Mediiun Medium 

·EPC EPC EPC 

Value· Statistic Rationale 
: 

' 
-- ·-- --

-- -- --

-- -- --

• 



• 

Exposure Route 

External (Radiation) 

Scenario Timeframe: Current/ Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area N Area 0 

Receplor Populalion: Trespasser 

Receplor Age: Adolescent 

Parameter Parameter Defmition 

Code 

RS Radionuclide Concentration in Soil 

• 
TABI.E4.1 

VALUES USED FOR EXPOSURE AND INTAKE CALCULATIONS 

CAPTAIN'S COVE 

Units RME RME CT 

Value Rationale/ Value 
Reference 

pCilg See Table 2 See Table 2 --

• 

CT Equation 

Rationale/ 
Reference 

- Exposure (COl) (pCi-yearlg) = 

ET Exposure Time hours/day 2 (I) -- -- RS x ET x EF x (Fox GSFo) xED x CFI 

EF Exposure Frequency days/year 120 [I) -- -
Fo Fraction Outdoors -- I [I) -- --

GSFn Gamma Shielding Faclor Outdoors -- I EPA, 1989 -- -
ED Exposure Duration years 6 [I) -- --
CFI Conversion Faclor I year/hours LI4E-04 -- -- -

Ingestion RS Radtonuclide Concentration in Soil pCilg See Table 2 See Table 2 -- -- Intake (pCi) = 

CF2 Conversion Faclor 2 g/mg I.OOE-03 -- -- -- RS x CF2 x IR-S x Fl x EF xED 

IR-S Ingestion Rate of Soil mg/day 100 EPA, 1991 -- -
Fl Fraction Ingested -- I [I) ·- -
EF Exposure Frequency days/year 120 [I) -- -
ED Exposure Duration years 6 [I) -- -

[I) Professional Judgement. 

Sources: 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual . Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER. Directive 9285.6-03. 

USEPA, 1997: Exposure Factors Handbook. OHEA. EPN6001P-951002Fa. 



Exposure Route 
I 

External (Radlition) • 

Scenario Timefr&me: Future 

Medium: Surface Soii 

Exposure Medium: Surface Soil 

Exposure Point: Area AI Area G 

Receptor Population: Site Worker 

Recepior. Age: Adult· 

Pan meter Parameter. Definition 

Code 

RS Radionuclide Concentration in Soil 

TARLE 4.2 

VALUES USED FOR EXPOSURE AND INTAKE CALCULATIONS 

CAPTAIN'S COVE 

Units RME RME cr 
Value Rationale! Value 

Reference ' 

pCilg See Table 2 See .Table 2 --

cr Equaiion 
Rlitionilel 
Reference 

- Exposure (COl) (pCi-year/g) = 

Fi Fnction Indoors -- o.s (I) -- -- RS x ET x EF x ((Fi x.GSFi) + (Fo >< GSFo)) ><ED x CFI 

Fo Fnction Outdoors -- O.S• (I) -- --
GSFi Gamma Shielding Factor Indoors -- 0.8 EPA,,I997 - --
GSFo Gamma Shielding Factor Outdoors -- ' I EPA, 1997 - --

ET Exposure Time hours/day 8 EPA, 1991 -- --
EF Exposure. Frequency days/year 250 EPA, 1991 -- ·-
ED Exposure Duntion years 25 EPA, 1991 -- -
CFI Conversion•Filctor I year/hours 1.14E.04 -- -- -

Ingestion RS Radicmuclide Concentration in Soil pCilg See Table-2 See Table 2 - -- lniake (pCi) = 

CF2 Cooversion.Factor 2 glmg I.OOE-03 -- -- -- Rs x CF2·>< IR-S x Fl x EF xED 

IR-S Ingestion Rate of Soil mglday so EPA, 1991 -- -
Fl Fnciion Ingested -- I (I) - -
EF E><posure Frequency dayslyeir 250 EPA, 1991 -- -
ED Exposure Duntion years 25 EPA, 1991 -- --

(I) Professional JudgernenL 

Sources: 

USI!PA, 1991: Risk Assessment Guidance for Stipeiiimd. Vol. I: Human Hullh Evaluation Manual- Supplemental Guidance. Standard Defatill"hposure Filclors. Interim Final. OSWER. Directive 9285:6-03. 

USEPA, 1997: Exposure Factors Handbook. OHI!A. EPA/600/P-95/002Fa . 

• • • 



• 

Exposure Route 

Ingestion 

~enario Timeframe: Future 

~edium: Groundwater 

~xposure Mediiun: Growidwater 

~x[!Osure;Point: Upper. Glacial Aquifer-Tap Water 

~eceptor Population: Site Worker 

~eceptor Age: Adult 

Parameter Parameter Definition 

Code 

RG Radionuclide Concentration in Groundwater 

IR Ingestion Rate 

EF Exposure Frequency 

ED Exposure Duration 

[I) Professional Judgement 

Sources: 

• 
TABLF.4.l 

VALUES USEIHOR EXPOSURE AND INTAKE CAI!CULATIONS 

CAPTAIN'S.COVE' 

Units RME RME CT 

Value Rationale! Value 

Reference 

pCill See Table 2 See Table 2 -
]/day I USEPA, 1991 -

days/year 2SO USEPA, 1991 -
years 2S USEPA, 1991 -

CT 

Rationale! 

Reference 

-- Intake (pCi) = 

-- RG x IR·x EF·x ED 

--

--

USEPA; 1991: Risk Assessment Guidance for Superfund Vol. I: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER. Directive 9285.6-03. 

• 

Equation 



' ' 

Exposure Route 

: External (Radiation) 

Ingestion 

Scenario Tiincifraine: Future 

Medium: All Soil 

~xposure Medium: AII·Soil 

if;xposure Point: Area· AI Area G 

: Receptor.Population: Construction'Worker 

Receptor. Age:.Adult 

-·Parameter Parameter Definition 

Code 

RS Radionuciide Concentration in Soil 

1fjl Fraction•lildoors· 

Fo Fraction Outdoors 

GSFi Gamma Shielding Factor Indoors 

GSFo Gamma Shielding Factor Outdoors 

ET Exposure Time 

EF Exposure· Frequency 

ED Exposure· Duration 

CFI Conversion Factor I 

RS' Radionuclide Concentration in Soil 

I CF2 Convmion Filctor.2 

' IR-S lngesiion·Rate of Soil' 

Fl Fraction Ingested 

EF Exposure. Frequency 

ED Exposure Duration 

(I) Professional Judgement. 

Sources: 

TABlE 4.4· 

V AI:UES USED FOR EXPOSURE AND INTAKE C AI:CUlATIONS 

CAPTAIN'S COVE 

Units RME RME cr 
Value Rationale/ Value 

Reference 
' 

pCilg See Tible 2 See Table 2 --
-- 0.25 [I) --· 
-- 0.75 [I) --
-- 0.8 EPA, 1989 --
-- I EPA,.1989 --

hours/day ·8· [I) --I 

days/year I 60 (I) --
yean I •(I) -

year/hours 1.14E:04 -- ... 
pCilg See Table-2 See Table.2 --
glmg UlOE,Ol - --

mglday -, 480 EPA,I991 --
-- I [I) -

days/year 60 [I) --
. ' 

yean I I (I) --

CT Equation 
Rationale/ 
Reference· 

-- Exposure (COl} (pCi-year/g} = 

-- RS x ET x•EF·x ((Fix GSFi} + (Fo it GSFo)) x ED x CFI' 

--
-
--
--
--
-
--
-- Intake (pCi) = 

-- RS x CF2 X1IR-S x FJ.x EF xED 

--I 

-
--
--

USEPA,.1991: Risk Assessment Guidance for Superfund. Vol. I: Human:Hcalth Evaluation Manual- Supplcmentai·Guidancc, Standard Dcfault.ExposureiFacton. Interim Final. OSWER. Directive 9285.6-0J. 

USEPA, 1997: Exposlire Factors Handbook, OHEA. EPA/6001P-9S/002Fa . 

•• •• 



; 

•• 

Exposure Route 

Inhalation 

~enario Timeframe: Futtu"e• 

~ediiun: All Soil 

~xposure M~dium: Particulates 

Exposure·Poiitt: Area NArea G 

~eceptor Population: Construction Worker 

~eceptor Age: Adult 

Parameter Pammeter Definition 

Code 

RS Radionuclide Concentration in Soil 

PEF Particulate Emission Factor 

CF4 Conversion Factor 4 

IN Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

[I) Professional JudgeinenL 

So~s: 

• 
VALUES USED FOR EXPOSURE AND'INT AKE CALCULATIONS 

CAPTAIN'S COVE 

Units RME RME CT 

Value Rationale/ Value 

Reference 

pCilg See Table 2 See Table 2 -
kgtm' J.J4E-06 ·See Attachment F --
gfkg 1000 - -

m3/hr 2.3 EPA, 1991 --
hours/day 8 [I) --
days/year 60 [I) --

years I [I) --

• 

CT Equation 

Rationale/ 

Reference 

- Intake (pCi) = 
,. 

- RS x PEF x CF4 x IN x ET x EF x ED 

--
-
- ,-

-

-

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Huinan Healih Evaluation Manual - Supplemental Guidance, Standard befault·Exposure Factors. Interim Final. OSWER. Directive 9285.6-03. 

. -



Exposure RauiC · 

External (RIIdlalion) 

1lagesdoa. 

Home Grown Prodaec 

Scmoria Tfmdnme: fublre 

Medium: All soa 
~xposure Medium: AD Soil 

~xposure Point Area A/Areo G 

i:tecrptot Populalion: Rnidm~ 

Reeepm Age: Adull 

Puameitr Panmetn ~flnilion 

Code 

RS · Rad.ioaudide Concmua1ion in Soil 

ET Exposure Time 

Ef Exposure fr<queDCy 

Ff Time Fnction IDdoon 

Fo 'rime Fnctioo o.lllooil 

GSFi Gamma Shle.,ln& fac:IDr lndoon 

GSFo Ganuna Shieldiag Factar Oullfoon 

ED E..,.....Dunotloo 

CPI Coovmiou Pac:m.l 

RS Rlldloautlile Concernratloo lo Son 

CF2 CoovmloriF...,r2 

IR-S Ingestion Rile or SoD 

fl Fnctioo'logesled 

EF Exposure Fr<queney 

ED E-Dunotloo 

RS RadioDDCiidc OIDU'IItrltioa io Soil 

TABLEH 

VALUES USED FOR EXPOSURE AND INTAKE CALCULATIONS 

CAPTAIN'S COVE 

Units RME RME CT 

Value Rationale' : Value 

Rdtrtncc 

pCila Sct:·Tabl<l Sr<·Tob .. l .. 

bounlday 17 EPA. 1989a .. 

doys/ytU !50 EPA. 1991 .. 
.. on EPA.I997 .. 

.. Ol! EPA. 1997 .. 

.. 01 EPA.I997 -

.. I EPA. 1997 .. 

yean lO EPA. 1991 -
ycarlboun 1.14E'04 .. -

pCils 
' 

See Tobie 2 See Table 2 -

""" I.OOE,Ol - -
m&lday 100 EPA. 1991 -

.. I (I( -
da)'JI}'eu l!O EPA. 1991 -

)'<Ira lO EPA. 1991 -
pCU& See Tobie 2 See Table 2 -

CT l!quotion 

Ra1ion1'rl 
Rdc-rrnce 

.. Ekposure (COl) (pCI-ycarf8) • 

.. RS x·ET·x EF x [(Fix GSFi) +(fox GSFo)J xED x Cfl 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. iolake(pCI)• 

.. RS aCF2 xiR-Sx Fix EP xED 

-
.. 

-
-
.. ~alate (pQ) a 

IR·L logestloo Rile or Lenuce J'day 17 EPA. 19116 - - Rs x [(IR-Lx PUF·L) +(IR-Cx RUF-C)+(IR-Tx PUF-1)] 1 Efx ED 

(IJ Ptolessiooallwlaemm• 

Soorcet: 

PUF·L 

IR-C 

RUP-C 

IR·T 

PUf.T 

EP 

ED 

Ploot Uplake FK1or-Lelluc< -
logestloo Rile orCanob J'day 

Rlldlonuclile -Specific Root Uplake Pacm-Ca"'" ... 
IOJ<itloo RiteorTomaiO<S J'day 

Planl Uptake Factor-TomaiDtt -
Exposure Fr<queocy dayslynr 

E ........ Dunotioo ynn 

See ·AIIadnnml G See Alll<bmeot f - -
48 EPA.I986 - -

See Anacbment o: See Alll<bmeot F - .. 
•• 57 EPA.-1986 - -

·Ste·AnacbmmtG See Attac:bmeot F - .. 
l!O EPA. 1991 - .. 
lO EPA. 1991 .. .. 

USEPA. 1986: M<lhodoioBY tbr lhe Auessmeotor Health Risk Associated with Multipl< PatiiWlly Exposore ID Muoidpil Wule CombuJIOI EmissioM. Wuhinpn D.C.: Office or Air Qoalily Plaooio& and SlaOdudJ. and Eovlroomeolal Crilerfa and Auasmeot Olllu. 

USEPA. 1989a: Exposure PactDrl Handbook. EPA/1100'11-89104!. 

USBPA.199J: Risk Aucmncot Guidance lbr ~ad. Vol I: Human Heallb Evaluation Manuai 'Suppl<menul Guidance. Standard Dcrauh Exposore Facton lnt<rim Final. ,QSWBR Dim:dve 928!.6-0). 

USEPA.-1997: Exposure Facton Handbook. OHEA. EPA/60M'-9!/002Fi . 

• • • 



• 

EliJIOiure Route 

Exlemal (Racliodon) 

lngesdoo 

Home Grown Produce 

jscawio Timcfi"arnc:: Future 

Mcdlwno All Soil 

EliJIOiure Medium: All Soil 

Exposure Point Area AI Area G 

Receptor Populalioa: Residenl 

Receptor Agee Cllild 

Parameter Parammr Otfinhion 

Code 

RS Rad:lonuclide Concentration in Soil 

ET E-re Time 

EP EliJIOIOre Fnquency 

Fl Time Fnction IDdoon 

Fo Time Fraction Ouldoors 

GSFi Garmna Shielding FaciOr lndoon 

GSFo Ganuna Shielding FaciOr Outdoon 

ED EliJIOiure Dnntioa 

CFI Couvenioa Fat:IOr I 

RS Racllonudide Conunttatloa In Soil 

CF2 Couvcnkm Factor 2 

IR-S lngesdon Rate or Soil 

Fl Fraction Ingested 

EF E-Frequency 

ED E-Dundoo 

RS Ra:liDnucllde Coocentra1ion in Son 

• 
TABLEH 

VALUES USED FOR EXPOSURI! AND INTAKE CALCULATIONS 

CAPT A IN'S COVE 

Units RME RME CT 

Value Rationale/ V1lue 
Rdnmcc 

pCilg 5« Tobr. 2 5« Tobl<l .. 

bounlday 11 EPA. 1989o .. 

dayslycar !50 EPA.I991 .. 
.. 087! EPA.I997 .. 

.. 0.12! EPA.I997 .. 

.. 0.8 EPA.I997 .. 

-- I EPA.I997 .. 

yem 6 EPA.1991 .. 
yearlboun 1.14E-04 .. -

peua Soe Tobie 2 5« Tobie 2 -
l'ma I.OOE-Ol (I( -

"''fday 200 EPA.I991 --
·- I .. --

days/year l!O EPA. 1991 -
years 6 EPA.1991 -
pCUg Soe Table 2 Soe Tobie 2 .. 

• 

CT Equation 

Rationale/ 
Rerermcl' 

.. Exposure (COl) (pCi·year/g) • 

.. RS x ET x EF x((Fi x GSFO +(Fox GSFo)Jx ED 1 CFI 

.. 

. . 

.. 

.. 

.. 

-
.. 
.. looake(pCI) • 

-- RS 1 CF2 xiR-S 1 Fix EP 1ED 

-
--
-
.. 

.. lntal:e (pCI) • 

IR-L lngesdoo Rate or Lenuce l'day • EPA. 1986 .. - RS x((IR-L 1 PUF-L) + (lR-C x RUF-C) +(IR-TI PUF-T)]x Efx ED 

(If Plofasloool Judgement 

Sources: 

PUF-L 

IR-C 

RUP-C 

IR-T 

PUF-T 

EF 

ED 

Plant Uptake FaciOr-Lerblcc -
Ingestion Rate or CarroiS l'day 
Racllooodide -Specillc Rout Upoake flctor-Cirroc -
logestlon Rate ortomatoes I' day 
Plant Uptake Fac1Dr-Tomaloes -
E-Frequency dayl/ynr 

EliJIOiure Duradon year~ 

Soe At10<hment G Soe An.duneot F -- --
27 EPA. 1916 - -

5« AI!Kiuneat G 5« Attacllmeot F -- --
24 EPA. 1986 - --

Soe Attacltmeot G Soe Attacbmrot F -- --
l!O EPA.1991 .. -
6 EPA.I991 .. .. 

USEPA. 1986o Metbodology lbr tile Als_.....,torHeahh Risk Associated witlt Multiple Patltwl)' Expnsureto Municipal Wute Cormustor Emissions. WuhingtDn D.C o Office or Air Quality Planning xnd Standards. xnd Envirunmrotal Criteril xnd AualllliCIIt omcc. 
USEPA. l989ao E-Pacton Hllllllbook. EPA/600'8-891041. 

USEPA. 1991: Risk Asscssmern Guidoll<% lbrSuperfimd. Vol I. Human Heoltlt Evaluation Maoool- Sopplemrout Guidance. Starolard Default ExpnsuJ< FactoB. Interim Finll OSWER. Directive 928! 6-0l. 

USBPA. 1997: EliJIOiure FociOn Hmdboot. OHEA. EPA16001P-9!I002Fa. 



Exposure Route. 

lrihalation 

• 

~cenario Timeframe: Future 

Medium: All Soil 

Exposure-Medium: Radon Decay Products 

Exposure· Point: Area A/Area G 

Receptor Population: Resident 

~eceptor Age: Adult, Child 

' Parameter Parameter Definition 

Code 

-- -

TAI1LE 4.8 

VALUES USED FOR EXPOSURE AND INT ~KE CALCULATIONS 

CAPTAIN'S·COVE 

Units RME RME CT 

Value Rationale/ Value 

Reference 

-- -- -- --I 

• 

CT 
: Equation-

Rationale/ 

·Reference 

· Intake (pCi) 

-- . Intakes were-modeled with;RESRAD 



• 

Exposure Route 

Ingestion 

i SCenario Tiineframe: Future 

; ~edium: Groundwater 

' :Exposure Medium: Groundwater. 

, Exposure Point: 'Upper Glacial Aquifer-Tap Witer 

. lteceptor.Populatiini: Resident 

~ecqitor.Age: Adtilt 

Parameter Parameter Definition 

Code 

RG Radionuclide Concentration in Groundwater 

IR . Ingestion Rite 

EF Exposure Frequency 

ED Exposure Duiatiori 

I I I Professional Judgement 

Source8: 

• 
TABCE4:9 

VALUES USED FOR EXPOSURE AND INTAKE CALCULATIONS 

CAPTAIN'S COVE 

Uniis RME RME CT 

Value Ritionale/ .Value 
'Reference 

pCill See Tible 2 See Table 2 -
I/ day 2 USEPA, 1991 --

days/year 3SO USEPA,l99l --
years 30 USEPA;.J991 --

CT 

Ritionahi/ 
Reference 

-- Intake (pCi) = 

-- RG x IR x EF x.ED 

--
--

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaltiarion Manual- Supplemental Guidance, Standard Defauh Exposure Factors. Interim Final. OSWER. Directive 9285.6-03, 

• 

Equation 

·-

. 



Exposure Route 

Ingestion 

~nario.Timeftame: Future 

~ediuni: Groundwater 

Exposure,Medium: Groundwater 

Exposure Point: Upper Glacial Aquifer-Tap Water 

ReceptOr Population: Resident 

Receptor Age: Child 

Parameter Parameter Defiriitioil 

Code 

RG Radionuclide Concentration in Groundwater 

IR 'ngestion•Rate 

EF Exposure•Frequency 

ED ; Exposure Duration 

[i) Professional Judgement 

Soilrces: 

TABLE 4.10 

VAUUES USEDiFOR EXPOSURE AND INTAKE CALCULATIONS 

CAPTAIN'S COVE 

' 
Units RME· RME CT 

Value Ratiomile/ 
' 

Vallie 
Reference 

pCi/1 See Table 2 See Table 2 -
ilday i USEPA; 1991 -

dayS! year 350 USEPA, 1991 --
years 6 USEPA, 1991 --

CT 

Rationale/ 
Reference 

- Intake (pCi) = 

- ~GxiRxEFx·ED 

I --
-

USEPA, 1991: Risk A5sessmenJGuidance:for-Superftmd. Vol. 1: Human'Health Evaluation Manual:- Supplemental Guidance,$tandard:nerauJtiExposure Factors. Interim Fimil: OSWER. Directive 9285:6-03' . 

• • 

Equation 

• 



• 
' 

• 
TA8lE.8-5;r 

CANCER·TOXICilY DATA ..C~XTERNAl 

CAPTAIN'S COVE-RADIONUCliDES OF POTENTIAl CONCERN 

' Radionuclide E•tnnill Cancer Slope Factor 

of Poteniial 

Concem(l) 

Uranium 2j4 2.1.41!-11 

Uranium 238 + D 6.571!~8 

Radium 226 + D 6.74E~ 

Radium 228 + D 3.281!-% 

Thorium 228 + D 6.201!-% 

Thorium230 4.40E-11 

Thorium232 1.97E-II 

Lead 210 +D 1.451!-10 

(I) Risk from decay. products (+D) included as appropriate. 

HEASTa Health Effects AsseSsment Summary_ Tables 

' 

·units 

Risklpei 

RiiklpCi 

RisklpCi 

RisklpCi 

RisktpCi 

RlsklpCI 

RisklpCi 

RisklpCi 

Weight of Evidence/ Source Date 

Cancn Guideline (MM/DD/YY) 

Description 

A . HEAST '11/01/95 

A HEAST 11/01/95 

A HEAST 11/01/95 

A HEAST 11/01/95 

A HEAST 11/01/95 

A HEAST 11/01/95 

A HEAST 11/01/95 

A HEAST 11/01/95 

EPA Groiip: 

·A · Human carcinogen 

8 I • Probab!e human earcinogen • indicates that limited human data are available 

82 • Probable human carcinogen • Indicates sufficient evidence in annnals and 

inadeq~ate or no evidence in hu~ans 

C • Posiible huinin careinogen 

D • Not clas.iifiable:as a human carcinogen 

,E ·Evidence ofnoncarcinogenicity 

Weight of I! vidence: 

Known/Likely 

Cannot be Determined 

Not likely 

• 



• 

TABLE'B-5:2 

CANCER TOXJCilY DATA -ORAl 

CAPTAIN'S COVE,RADIONUCLIDES OF POTENTIAL CONCERN 

Radionuclide Oral Cancer Slope Factor 

of Potential 

Concern(!) 

Uranium 234 U4E-11 

Uranium 238 + D 6.20E,II 

Radium 226 +. D 2.96E,IO 

Radium ·228 + D "2.48E-IO 

Thorium 228 + D 2.31E'10 

Thorium 230 3.75E-II 

Thorium 232 3.28E-II 

lead 210+D I.OIE-09 

(I) Risk &om decay products (+D) included as appropriate. 

HI!AST= Health EffeciS Assessmeni Summary Tables 

I 

! 

I 

I 

I 

' 

Units 

RisklpCI 

RisklpCi 

RisklpCi 

RisklpCi 

RisklpCi · 

RisklpCi 

RisklpCi 

RisklpCi 

l 

Weight ofEviclencel Source Date 

Cancer Guideline (MMIDD/YY) 

Description 

A HEAST 11101/95 

' 

A HEAST 11101/95 

A HEAST 11/01/95 

A HEAST 11101195 

A HJ!AST 11101/95 

A HJ!AST 11101195 

A HJ!AST 1.1101/95 

A HJ!AST 11/01/95 

EPA Group: 

A - Humin carcinogen 

B I'- Probable human carcinogen • indicates thatlimltecl human data are available 

82·-·Probable human carcinogen· indieates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidenre of noncarcinogenicity 

Weight ofE•idt~~ce: 

Knowrill.ikdy 

<"annnt t.. o.tmnined 

Not l1lf'h 

• • 



• • 
TABlE 8:5.3 

CANCER TOXICIT-Y DATA-INHAlATION 

CAPT A IN'S COVE,RADIONUClliDES OF POTENTIAl CONCERN 

Radionuclide Inhalation. Cancer Slope' Factor 

o~ Potential 

COncern (I) 

Uranium 234 1.40E-08 

. Uranium 238 + D 1.24E,08. 

Radium 226 + D 2.75E-09 

Radium 228 + D 9.94E-IO 

Thorium 228 + D 9.68E-08 

Thorium 230 1.72E-08 

Thorium 232 1.93E-08 

Lead 210 + D 3.86E-09 

(I) Risk ftom decay products (+0) included as appropriate. 

HEASTa Health Effects Assessment Summary Tables 

' 
' 

Units 

. ' 

Risk/pCi 

RisklpCi 

RiSklpCi 

RisklpCi 

RisklpCi 

Risk/pCI 

RisklpCi 

Risk/pCi 

I 

Weight of•Evidencet i Source ' Date(i) · 

Cancer.Guideiine (MMIDDIYY)• 

Description 

,A HEAST 11101195 

A HEAST. 11101195 

A HEAST 11101195 

A HEAST 11101195 

A HEAST 11101195 

A HEAST 11101195 

A HEAST 11101195 

A HEAST 11101195 

EPA Group: 

A ' Human carcinogen 

B 1 - Probable human carcinogen - indicates that limited buman data are available 

82 - Probable human cminogen - indicates sufficient evidence in animals and 

inadeqiiate.or no.evidence in humans 

C - Possible human can:inogeri 

D -Not classifiable as i•human can'inogen 

E- Evidence ofnoncan:inogenicity 

Weight of Evidence: 

Kno,.·n1oikely 

Cannot be:Oeremtined 

• 

.·.•.:. 



Exposure 

Route 

External 

ngestion 

Scenario Timefraine: Current I Future 

Medium: Silrface Soil 

Exposure ,Medium: Surface Soil 

Exposure-Point: Area A 

Reeeptor Populaiiori: Trespasser 

Receptor Age: Adolescent 

Radioiluclide Medium 

of· Potential EPC 

Concern Value 

Umnium234 2.53E+OO 

Umnium.238 + D 2.89E+OO 

Radium 226 +'D 4.6JE+OO 

Radium 228·+.0 1.90E+OO 

Thorium,228 + D 1.83E+OO 

Thorium 230 4.47E+OO 

Thorium232 1.76E+OO 

Lead2JO+D 4.63E+OO 

(Total) 

Umnium 234 2.53E+OO 

Umnium 238 +D 2:89E+OO 

Radium 226 + D 4:63E+OO 

Radium 228 + D 1.90E+OO 

Thorium 228 + D 1.8JE•OO 

Thorium 230 4.47E•OO 

Thorium 232 1.76E+OO 

Lead2tO+D 4.63E+OO 

('fotal) 

• M =Medium-Specific 

Medium 

EPC 

Units 

pCi/g ., 

pCi/g : 

•. pCi/g 

pCi/g 

pCilg 

pCi/g 

pCi/g 

pCiig 

pCi/g 

pCi/g 

pCi/g 

pCilg 

pCi/g 

pCi/g 

pCi/g 

pCilg 

TARLE 6.1 

RME 

CALCULATION OF CANCER RISKS 

REASONABLEtMAXIMUM EXPOSURE 

CAPT A IN'S COVE 

Route Route EPC Seleeted 

·EPC EPC for Risk 

Value Units Calculation (I)· 

2.5JE+OO pCi/g M 

2:89E+OO pCi/g M 

4.6JE+OO pCilg M 

1.90E+OO pCilg M 

i:83E+OO pCi/g M 

4.47E+OO pCi/g M 

1.76E+OO pCi/g M 

4:63E+OO pCi/g M 

2.53E+OO pCilg M 

a9E+OO pCi/g M 

4:63E+OO pCilg M 

1.90E+OO pCi/g M 

1.83E+OO pCi/g M 

4.47E+OO pCi/g M 

1.76E+OO pCilg M 

4.63E•OO pCi/g M 

• 

-

Exposure 

4.15E-OI 

4.74E-OI 

7.60E-OI 

3,J2E-OI 

J.OOE-01· 

7J4E-OI 

2.89E,OJ 

7.60E-OI 

1.82E+02 

2.08E+02 

3:JJE+02 

1.37E+02 

J.JlE+02 

3.22E +02 

1.27E+02 

l33E•02 

Exposure Cancer Slope Cancer Slope Cancer 

Units Factor Factor Units Risk 

pCi-year/g 2.14E-11 Risklyr per pCi/g soil 8.9E-12 

pCI-year/g 6.57E-08 Risklyr per.pCi/g soil 3.JE-08 

pCi-year/g 6.74E-06 Risklyr per.pCilg soil S.IE-06 

pCi-year/g 3:28E-06 Risklyr per-pCi/g soil I.OE-06 

pCi-year/g 6.20E-06 Risklyr per pCi/g soil 1.9E,06 

pCi-year/g 4.40E-11 Risklyr per.pCilg soil 3.2E,II 

pCi-year/g 1.97E-JI Risklyr per pCilg soil 5.7E-12 

pCi-year/g 1.4SE-10 Risklyr per pCi/g soil J.JE-10 ......................... 
B:OE-06 

pCi 4.44E-11 RisklpCi soil 8.JE,09 

pCi 6.20E-J.J RisklpCi soil J.JE-08· 

pCi 2.96E-10 RisklpCi soil 9.9E,08 

pCi HBE-10 RisklpCi soil 3.4E'08' 

pCi 2.31E-JO RisklpCi soil J.OE~8 

pCi 3.75E-II RisklpCi soil 1.2Ec08 

pCi 3.28E-11 RisklpCi soil 4,2E'09 

pCi 1.01 E-09 RisklpCi soil 3.4E,07 ......................... 
5.4E-07 

• 



' 

• 

Exposure 

Route 

External 

ngestion 

Scenario Timeframe: Current/·Future · 

Medium: ·Background Soil 

Exposure Medium: Background SoH 

Exposure Poirit: N/ A 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Radionucllde Medium 

ofPoteniial EPC 

Concern Value 

Uranium234 6.29E,OI 

Uranium 238 + D 6,24E-OI 

Radium 226 + D 9.07E-OI 

Radium 228 + D 9.78E,OI 

Thorium 228 + D 9.80E-OI 

Thoiium230 6.42E-OI 

Thorium 232 H9E-OI 

Lead210+ D 9.07E-OI 

(Total) 

Uranium 234 6.29E-OI 

Uranium 238 + D 6:24E-OI 

Radium 226 + D 9.07E-OI 

Radium 228 + D 9.78E-OI 

Thorium 228 + D 9.80E-OI 

Thorium 230 6.42E-01. 

Thorium 232 7.89E-OI 

Lead210.+D 9.07E-OI 
.(Total) 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCilg 

pCilg 

pCilg 

pCilg· 

(I):M =Medium-Specific N/A =Not Applicable 

• 
TABLE 6.2 

RME 

CALCULATION OF CANCER RISKS 

REASONABLE.MAXIMUMEXPOSURE 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (I) 

6.29E:ol pCi/g M 

6,24E-OI pCi/g M 

9.07E-OI pCi/g M 

9.78E-OI pCi/g M 

9.80E-OI pCi/g M 

6.42E-OJ pCilg M 

7.89E-OI pCl/g M 

9.07E,OI pCi/g M 

6.29E-OI pCi/g M 

6.24E-OI pCi/g M 

9.07E-OI pCi/g M 

9.78E-OI pCilg M 

9.80E-OI pCilg M 

6.42E-Ol pCilg M 

7,89E-OI pCilg M 

9.07EoOJ pCilg M 

Exposure Expos lire 

Units 

I.OJE-01 pCi-year/g 

1.02E-OI pCi-year/g 

1.49E,OI pCi,year/g 

1.61E-OI pCi-year/g 

1.61E-OI pCi-year/g 

I.OSE-Oi pCi-year/g 

I.JOE-01 pCi-year/g 

1.49E-OJ pCi-year/g 

4,SJE+OI pCi 

4.49E+OI pCi 

6.S3E+OI pCi 

7.04E+OI pCi 

7.06E+OI pCi 

4.62E+OI pCi 

5.68E+OI pCi 

6.HF.•OI pCi 

• 

Backgi-ound 

Cancer Slope Cancer Slope Cancer . c; 

Factor Factor Units Risk 

2.14E-II Risklyr per pCi/g soil 2.2E-12 

6.S7E'-08 Risklyr per pCilg soil 6.7E'09 

6.74E'06 Risk/yr per pCi/g soil I.OE,06 

J,28E-06 Risklyr per pCilg soil S.JE-07 •.; 

6.20E-06 Risklyr per pCilg soil I.OE-06 

4.40E-11 Ri_sklyr per pCilg soil 4.6E,I2 

1.97E-ll Risklyr per pcilg soil 2.6E-12 

1.4SE-IO Risklyr per pCilg soil HE-ll ......................... 
2.sE:o6 

4.44E-ll RisklpCi soil 2.0E,09 

6.20E-II Risk/pCi soil 2.8E~ 

2.96E-IO RisklpCi soil 1.9E-08 

2.48E-IO RisklpCi soil 1.7E-08 

2.3JE-IO RisklpCi soil 1.6E-08 

3.7SE-II RisklpCi soil 1.7E-09-

3.28E-11 Risk/pCi soil 1.9E-09 

I.OIE-09 Risk/pCi soil 6.6E'-08 
....... i.IE~or--· 



' 
', 

• 

Scenario Timefnime: Current f·Future 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Exposure Exposure 

Route Medium 

External Soil 

Ingestion Soil 

TABLE 6.3 

RME 
SUMMARY OF RECEPTOR RISKS 

REASONABLEMAXIMUM EXPOSURE 

CAP~ A IN'S COVE 

Exposure Gross 

Point Risk 

Area A S.OE-06 

Area A 5.4E-07 

• 

Background. Net 

Risk Risk 

I 
2.SE-06 s:sE-06 

·' ' 

JjE-07 4.1E-07 

Totai'Risk 5.9E-06 



• 

Exposure 

Route 

External 

Ingestion 

· Scenario Tinieftame: Future 

!Medium: Surface Soil 

!Exposure•Medium: Surface,Soil 

Exposure•Point: Area A 

!R,eceptor Populaiion: Site Worker 

!Receptor Age: Adult 

Radionuclide Medium 

of Potential EPC 

Concern Value 

Uranium 234 2.S3E-t00 

Umnium 238 + D 2.89E-t00 

Radium 226 + o 4.63E-t00 

Radium 228 + D 1,90E-t00 

Thorium 228 + D 1.83E-t00 

Thorium 230 4.47E-t00 

Thorium 232 1.76E+OO 

Lead210+D 4.63E+OO 

(:Total) 

Uranlum234 2:S3E+OO 

Umnium 238 + D 2:89E+OO 

Radium 226 + D 4.63E+OO 

Radium 228 + D 1.90E-t00 

Thorium 228 + D 1.83E-t00 

Thorium 230 4.47E+OO 

Thorium 232 1.76E+OO 

Lead210+D 4.63E-t00 

(Total) 

(I) M = Medium,Specific 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCilg 

pCilg 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

.pCi/g 

pCi/g 

• 
TABLE6.4 

RME 

CALCULATION OF CANCER RISKS, 

REASONABLE MAXIMUM EXPOSURE 

CAPT A IN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value UnitS Calculation (II 

2.S3E-t00 pCi/g M 

2.89E-t00 pCi/g M 

4.63E+OO pCi/g M 

1.90E+OO pCi/g M 

1.83E+OO pCi/g M 

4:47E-t00 pCi/g M 

1.76E+OO pCi/g M 

4.63E+OO pCI/g M 

M3E+OO pCilg M 

2:89E-t00 jlCi/g M 

H3E-t00 pCilg M 

1.90E+OO pCi/g M 

1:83E+OO pCi/g M 

4.47E+OO pCi/g M 

1.76E+OO .peiig M 

4.63E+OO pCi/g M 

Exposure 

IJOE+OI 

1.48E+OI 

2.38E+OI 

9.7SE+OO 

9.39E-t00 

2.29E+{)J 

9.03E-t00 

2.38E+{)J 

7.91E+02 

9.03E+02 

1.4SE+03 

5:94E+{)2 

S.72E+02 

1.40E+03 

S.SOE+02 

1.45E+{)3 

• 

Exposure Cancer Slope Cancer Slope ·Cancer 

Units Factor Factor Units Risk 

pCi-year/g 2.14E-II Risklyr per. pCi/g soil 2.8E-IO 

pCi-year/g 6.57E-08 Risklyr per pCi/g soil 9.7E-07 

pci-year/g 6.74E-06 Risklyr per pCi/g soil 1.6E-04 .. 
pCi-year/g 3.28E-06 Risklyr per. Pci/g soil 3.2E-OS · 

pCi-year/g. 6.20E-06 Risk/yr per pCilg soil S:8E-0.5.· 

pCi-year/g 4.40E-II Risklyr per pCi/g soil I.OE-09 

pCi-year/g 1.97E-II Risklyr per.pCilg soil I:BE-10 

pCi-year/g 1.4SE-IO Risklyr per pCi/g soil 3.4E-09 ......................... 
2.SE-04 

pCi 4.44E-Ii Risk/pCi soil 3.SE-08 

pCi 6.20E-11 RisklpCi 5oil s.6E-08 

pCi 2.96E-IO RisklpCi:ooii 4.3E-07 

pCi 2.48E-IO RisklpCi•soil I.SE-07 

pCi 2.3IE-JO. RisklpCi:soil IJE-07 

pCi 3.7SE-11 RisklpCi soil 5'2E-08 

.pCi 3.28E-II RisklpCi soil 1.8E-08 

pCi I.OIE-09 Risk!pei·soil I.SE-06 ......................... 
2.3E-06 



Exposure 

Route 

External 

ngeslion 

~tenario Timeftame: Future 

!Medium: Background Soil 

Exposure Medium: Background Soil 

E)(posure Point: N/A 

Receptor Population: Site Worker 

Receptor Age: Adult 

Radionuclide Medium 

of Poteniial EPC 

Concern Value 

Uranium 234 6.29E-OI 

Uranium 238 + D 6.24E-OI 

Radium 226 + D 9.07E-OI 

Radium 228 + D 9.78E-OI 

Thorium 228 + D 9.80E-OI 

Thorium 230 6.42E-OI 

Thorium 232 7.89E-OI 

l.:.ead210+D 9.07E-OI 

(Total) 

Uranium234 6.29E-OI 

Uraniilm 238 + D 6.24E-OI 

Radium 226 + D 9.07E-OI 

Radium 228 + D 9.78E-OI 

Thorium 228 + D 9!80E-OI 

Thorillrn 230 6.42E,Oi 

Thorium.232 7.89E-OI 

Lead210+D 9.07E-OI 

(Total) 

(I) M =Medium-Specific 

• 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCilg ' 

pCilg 
I 

pCilg 

pCilg 

pCitg 

pCi/g 

TABLE 6.S 

RMF. 

C ALCULA liON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPT A IN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value UnitS Calculation (I) 

6.29E-OI pCi/g M 

6:24E,OI pCilg M 

9.07E-OI pCilg M 

9.78E-OI pCi/g M 

9.80E-OI pCi/g M 

6.42EcOJ pCi/g M 

7.89E-OI pCi/g M 

9.07E-OI pCi/g M 

6.29E-OI pCilg M 

6.24E-01 pCi/g M 

9.07E'01 pCi/g M 

9.78E-OI pCilg M 

9.80E-OI pCi/g M 

6.42E-OI pCi/g M 

7.89E-OI pCi/g M 

9.07E-OI· pCi/g M 

NIA ~Not Applicable 

• 

Background 

Exposure Exposure Cancer Siope Cancer Slope Cancer 

Units Factor Factor Units Risk 

3.23E-t00 pCi,year/g 2.14E-Ii Risklyr per pCi/g soil 6.9E-II 

3.20E-t00 pCi-year/g 6.S7E-08 Risklyr per pCi/g soil 2.1E-07 

4.65E-t00 pCi-year/g 6.74E,06 Risklyr per pCi/g soil 
' 

3.1E-05 

5:02E-t00 pCi-year/g 3.28E-06 Risklyr per pCi/g soil 1.6E-OS 

5:03E-t00 pCi-year/g 6.20E'06 Rlsklyr.per pCilg soil 3.1E-OS 

J:29E-t00 pCi,year/g 4.40Ecll Risklyr per.pCilg soil 1.4E-10 

4:05E-t00 pCicyear/g 1.97E-11 Risklyr per pCilg soil 8.0E-11 

4,65E-t00 pCi-year/g i.4SE-IO Risklyr per pCI/g soil 6.7E-10 .....................•... 
7.9E-05 

L96E+02 pCi 4.44E-11 RisklpCi soil 8.7E-09 

M5E+02 pCi 6.20E-11 RlsklpCi soil 1.2E-08 

2.8JE+02 pCi 2.96E-10 RisklpCi soil 8.4E-08 

J:06E+02 pCi 2.48E-IO RisklpCi soil 7.6E-08 

J.06E+02 pCi 2:31E-10 RisklpCi soil 7.1E-08 

2.01E+02 pCi J.75E,II RisklpCi soil 7.5E-09 
I 

2.47E+02 pCi J.28E-11 RisklpCi soil 8.1Ec09 

2.83E+02 pCi I.OIE-09 RisklpCi soil 2.9E-07 ......................... 
S.5E,07 

• 



• 

Scenario Timeframe: Future 

Medium: Groundwater 

· EllposureMedluin: Groundwater 

Exposure 

Route. 

Ingestion 

Exposure Point: Upper Glacial Aquifer- Tap Water 

Receptor Population:· Site Worker 

Receptor Age: Adiilt 

Radionuclide Medium Medium 

of Potential EPC EPC 

Concern Value Units 

Uranium 234 4.01E+{)0 peilg 

Radium 228 + D 4.66E+{)0 pCi/g 

Thorium 230 1.71E+OO pCi/g 

(I) M =Medium-Specific 

' 

•• 
TABI.iE6,6 

RME 

CAlCULATION OF CANCER RISKS 

·REASONAiRE'MAXIMUM EXPOSURE 

CAPT A IN'S COVE 

·Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) · 

4.01E+{)0 pCi/g M 

4,66E+OO pCi/g ' M 
! 

1.71E+{)0 pCi/g M 

• 

.. 
Exposure Exposure Cancer Slope Cancer Slope Cancer 

Units Factor ·Factor Units Risk 

2:SOE+04 pCi;year/g : 4.44E-11 Risklyr per pCi/g water 1.1E:.06 

2:91E+{)4 pCi-year/g. 2A8E;10 Risklyr per pCi/g water 7.2E:.06 

1.07E+{)4 pCi'year/g · 3.7SE-ll Risklyr per pCi/g water 4.0E:.07 

Total Risk I l.lE-06 I 



Exposure 

Route 

Ingestion 

Scenario Timeframe: Future 

~edium: Background Groundwater 

~xposure Medium: Background Groundwater 

Exposure Point: Upper Glacial Aquifer-Tap Water 

!Receptor Population: Site' Worker 

Receptor Age: Adult 

Radionilclide Medium :Medium 

of Potential EPC EPC 

Concern Value Units 

Uranium 234 2.10E+OO pCi/g 

Radium 228 + D I 
2.2SE+OO pCi/g 

Thorium 230 ·6.33E-OI pCi/g 

(I) M = Medium~Specific 

• 

TABLE 6.7 

RME 

CALCULNTION OF CANCER RISKS 

. REASONABLE'MA:XIMUM EXPOSURE 

CAPT A IN'S COVE 

Route Route EPC'Selected 

EPC EPC for Risk 

Value Units Calculation (I). 

2.10E+OO pCi/g M 

2.25E+OO pCi/g M 

6.33E-OI pCi/g M 

• 

Background 

Exposure Exposure Cancer Slope Cancer Slope Cancer 

Units Factor I Factor Units Risk 

1.3 IE+04 pCi-year/g •i-44E-11 Risk/yr per pCilg water 5.8E-07 

t.40E+04 pCi-year/g 1 2.48E-10 : Risklyr per pCi/g:water 3.5E-06 

3:96E+03 pCi-year/g 3.7SE~i I i Risk/yr per pCilg water I.SE-07 
i 

Total Risk :I 5.8E:.07 I 

• 



•• 

Scenario Timeframe: Future 

Receptor Population: Site Worker 

Receptor Age: Adult 

Exposure 

Route 

External 

Ingestion 

Exposure 

Medium 

Soil 

Soil 

Groundwater 

• 
TABLE6:8 

RME 

SI:JMMARY OF RECEPTOR RiSKS 

REASONABLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Exposure Gross 

Point Risk 

Area A 2.5E~4 

Area A 2.3E~6 

Upper Glacial Aquifer-

Tap Water I.IE~6 

• 

·7: 

Background Net 

Risk Risk 

-.' 

7.9E~5 1.7E~ 

5.5E~7 1.8E~6 

5.8E~7 5.3E~7 

Total Risk 1.7E~' 



Exposure 

Route 

External 

Ingestion 

Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: All Soil 

"'xposure Point: Area A 

!Receptor Population: Construction Work~ 
Receptor Age: Adult 

Radionucllde Medium 

of Poteniial EPC ' 
Concern Value 

Uranium 234 I.S6E+il2 

Uranium-238 + D 1.54E+il2 

Radium 226 + D 2:12E+il2 
' 

Radium 228 + D 4.7SE+ill 

Thorium-228 + D 6.22E+ill 

Thorium 230 2.01E+il2 

Thorium 232 5:39E+ill 

Lead210+D 2.12E+il2 

(Total) 

Uranium234 1.56E+il2 

Uranilim 238 + D 1.54E+il2 

Radium 226 + D 2:12E+02 

Railium 221! + D 4.75E+OI 

Thorium 228 + D 6.22E+OI 

Thorium 230 2.01E+02 

Thorium232 5.39E+ill 

Lead210+D 2.12E+il2 

(Total) 

(I) M =Medium-Specific 

• 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCifg 

pCifg 

pCifg 

pCilg 

pCilg 

pCilg 

pCi/g 

pCilg 

pCi/g 

TABlE6.9 

RME 

C AtCUlA liON OF CANCER RISKS 

REASONABlE MAXIMUM EXPOSURE 

CAPT A IN'S COVE 

Route· Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (I) 

1.56E+il2 pCilg M 

1.54E+il2 pCi/g M 

2.12E+il2 pCilg M 

4.75E+ill pCilg ·M 

6.22E+ill pCi/g M 

2.01E+02 pCilg M 

5.39E+ill pCilg M 

2.12E+il2 pCifg M 

1.56E+02 pCilg M 

1.54E+il2 pCifg M 

2.12E+il2 pCifg M 

4.75E+OI pCi/g M 

6.22E+OI pCilg M 

2.01 E +02 pCi/g M 

D9E•OI j>('ilg M 

2.12E +02 p{'i/g M 

• 

Exposure 

8:09E+il0 

8.01E+il0 

I.IOE+ill 

2.47E+il0 

J.23E+il0 

I:OSE+ill 

2:80E+il0 

I.IOE+ill 

4.48E+il3 

4.44E+i13 

6.12E+il3 

I.J7E+Ol 

1.79E+i13 

HOE+OJ 

1.55E•OJ 

6.12f+OJ 

Exposure Cancer Slope Cancer Slope Cancer 

Units Factor Factor Units Risk 

pCi-year/g 2.1-IE-11 Risklyr per pCilg 5oil 1.7E-IO 

pCi,year/g 6.57E-08 Risklyr per pCi/g soil BE-07 

pCi,year/g 6.74E-06 Risklyr per pCi/g soil 7.4E-05 

pCi-year/g 3.28E-06 Risklyr per pCilg soil 8.1E-06 

pCi-year/g 6.20E-06 Risklyr per pCilg son· 2.0E-OS 

pCi-year/g 4.40E-II Risklyr per pCi/g soil 4.6E-IO 

pCi-year/g L97E-11 Risklyr per pCifg soil S.SE-11 

pCi~year/g 1.4SE-IO Risklyr per pCilg soil 1.6E-09 ......................... 
I.OE-04 

pCi,yearfg 4.44E-II Risklyr per pCi/g soil 2.0E-07 

pCi-year/g 6.20E-11 Risklyr per pCilg soil 2.8E-07 

pCi-yearfg 2.96E-10 Risklyr per pCi/g soil LBE-06 

pCi;yearfg 2.48E-10 Risklyr per pCi/g soil 3.4E-07 

pCi-yearfg 2.31E-IO Risklyr per pCi/g soil 4:1E-07 

pCi-yearfg 3.75E-II Risklyr per pCilg soil 2.2E-07 

pCi-yearfg 3.28E-II Risklyr per pCi/g soil S.IE-08 

pCi-year/g I.OIE-09 Risklyr per pCifg soii 6.2E-06 ...............•..•....•. 
9:5E-06 

• 



• 

Exposure 

Route 

External 

Ingestion 

Scenario Timeframe: Future-

. Medium: Background Soil 

Exposure Mediuni: Background Soil 

Exposure Point: N/A 

Receptor Population:· .Construction Worker 

Receptor-Age: Adult 

Radionuclide Medium 

of Potential EPC 

Concern Value 

Uranium 234 6.29E-OI 

Uranium 238 + D 6.24E-OI 

Radium 226 + D 9.07E-OI 

Radium 228 + D 9.78E-OI 

Thorium 228 + D 9.80E-OI 

Thorium 230 6.42E-OI 

Thorium 232 7.89E-OI 

Lead210+D 9.07E-OI 

(Total) 

Uranium234 6.29E-OI 

Uranium 238 + D 6.24E-OI 

Radium 226 + D 9.07E-OI 

Radium 228 + D 9.78E-OI 

Thorium 228 + D 9.80E-OI 

Thorium 230 6.42E-OI 

Thorium 232 7.89E-OI 
Lead210+D· 9.07E-OI 

(Total) 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCiig 

pCi/g 

pCi/g 

pCiig 

pCi/g 

pCi/g 

pCilg 

pCilg 

pCilg 

pCilg 
pCi/g 

(I) M =Medium-Specific N/A = Not·Appiicable 

• 
TARlE 6.10 

RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPT A IN'S COVE 

Route Route EPC Seiected 

EPC EPC for Risk 

Value Units CalCulation (I) 

6.29E,OI pCi/g M 

6.24E-OI pCi/g M 

9.07E-OI pCi/g M 

9.78E.OI pCi/g M 

9.80E-OI pCi/g M 

6.42E-OI pCi/g M 

7.89E-OI pC'i/g M 

9.07E-OI pCi/g M 

6.29E-OI pCi/g M 

6.24E-OI peiig M 

9.07E-OI pCi/g M 

9.78E-OI pCiig M 

9.80E-OI pCilg M 

6.42E-OI pCi/g M 

7.89E,OI pCi/g M 
9.07E-OI pCitg M 

El\posure 

3.27E-02 

3.24E-02 

4.72E-02 

5.08E-02 

S:IOE-02 

3.34E-02 

4.10E-02 

4.72E-02 

1.81E+OI 

1.80E+OI 

2.6JE+cil 

2:82E+OI 

2.82E+OI 

IRSE+OI 

2.27£+{)1 

2'.61F.•OI 

• 

Background 

Exposure Cancer Slope Cancer Slope Cancer. 

Units Factor Factor Units Risk 

pCi,year/g 2.14E-I'I Risklyr per pCilg soil 7.0E-13 

pCi-year/g 6.57E-08 Risklyr per pCi/g soil 2.1E-09 

pCi-year/g 6.74E-06 Risklyr per pCi/g soil 3.2E-07.:. 

pCi-year/g H8E-06 Riskl)'r per pCi/g soil 1.7E-07 

pCi-year/g 6.20E-06 Risklyr per pCi/g soil 3.2E-07 

pCi-year/g 4.40E-II Risk/yr per pCi/g soil I.SE-12 

J)Ci-year/g 1.97E-II Risklyr per pCi/g soil 8.1E-13 

pCi-year/g 1.45E-IO Risklyr per pCilg soil 6.8E-12 ......................... 
8.0E-07 

pCi-year/g 4.44E-II Risklyr per pCilg soil 8.0E-IO 

pCi-year/g 6.20E-11 Risklyr per pCi/g soil I.IE-09 

pCi-year/g 2.96E-IO Risklyr per pCi/g soil 7.7E-09 

pCi-year/g 2.48E-IO Risklyr per pCi/g soil 7.0E-09 

pCi-year/g 2.31E-IO Risklyr per pCi/g soil 6,5E-09 

pCi-year/g 3.7SE-II Risklyr per pCi/g soil 6.9E,IO 

pCi-year/g 3.28E-t.l Risklyr per pCilg soil 7.5E-10 
pCi-yearig I.OIE-09 Risklyr per pCilg soil 2.6E-08 

....... .S:i'E'-'08'"" 



Exposure 

Route 

Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: Particulates 

Exposure Point: Area A 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Radionuclide Medium 

of Potential EPC 

Concern Value 

. Inhalation Uranium234 l.56E+02 

' 
Uranium 238 + D 1.54E+02 

Radium 226+ D 2,12E+02 

Radium 228 + D 4.75E+Ol 

Thorium 228 + D 6.22E+OI 

Thorium230 2,oi-E+02 

Thorium232 5.39E+OI 

Lead.210 + D 2.12E+02 

(Total) 

(I) See.respirable particulates model in Attachment F. 

(2) R = Route-specific 

• 

' 

Medium 

EPC 

Units 

pCiig 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

TABLE6.11 

RME 
CALCULATION OF· CANCER RISKS 

REAS0NABLE.MAXIMUM EXPOSURE 

CAPTAIN'S:COVE 

Route Route EPC Selected ! 
I 

EPC EPC for Risk 

Value(!) UnitS Calculation (2) 

2:09E-OI pCi/m1 R 

2:06E-OI pCi/lri1 R 

2.85E-Ol pCi/m1 R 

6.36E-02 pCi/m1 R 

8.34E-02 pCi/m1 R 

2.70E'-01 pCi/m1 R 

7.23E-02 pCi/m1 R 

2.85E-OI pCi/m1 R 

• 

Exposure 

2.30E+02 

2.28E+02. 

3.14E+02 

7.02E+OI 

9.20E+OI 

M8E+02 

7.98E+OI 

3.14E+02 

Exposure Cancer Slope Cancer Slope Cancer 

Units Factor Factor Units Risk 

pCi 1.40E-08 RisklpCi J,2E-06 

pCi 1.24E-08 RisklpCi 2.8E-06 

pCi 2.75E-09 RisklpCi 8.6E-07 

pCi 9:94E-10 RisklpCi 7.0E-08 

pCi 9:68E-08 RisklpCi 8.9E'-06 

pCi ! 1.12E'-08 RisklpCi S.IE'-06 

pCi L93E-08 Risk/pCi I.SE'-06 

pCI 3:86E'-09 RisklpCi 1.2E'-06 

Total 'Rlsk-AII1ROPC I 2.4E-05 I 

• 



I 

I 

• 

Exposure 

Route 

Inhalation 

Scenario Timeframe: Future. 

Medium: Background Soil 

Exposure Medium: Particulates 

Exposure Point: N/A 

Receptor Populaiion: Construction Worker 

Receptor Age: Adult 

Radionuclide Medium 

of Potential EPC 

Concern Value 

Uranium234 6.29E-OI 

Uranium 238 + D 6.24E-01 

Radium 226 + D 9.07E-OI 

Radium 228 +D 9.78E-01 

Thorium 228 + D 9;80E-OI 

Thorium230 6.42E-OI 

Thorium232 7.89E-OI 

l.ead2l0+ D 9.07E-OI 

(To!al) 

NIA =Not Applicable 

(•I•) See respirable particulates model in.Attachment·F. 

(2) R =.Route-Specific 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

• 
TABLE·6.12 

RME 

C~LCULATION OF CANCER RISKS 

REASONABLEii\1AXIMtiM EXPOSURE 

CAP'f.AIN'S·COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value(l•) Units Calculation (2) 

8.42E-04 pCi/m3 ... R 

8.36E-04 pCi/m3 R 

1.22EcOJ pCi/m3 R 

I.JIE-03 pCi/m3 R 

1.31E:.03 pCi/m3 R 

8.60E:.04 pCi/m3 R 

1.06E"03 pCi/m3 R 

1.22E-03 pCi/m3 R 

: 

' 

• 

Background 

Exposure Exposure Cancer Slope Cancer Slope Cancer 

Units Factor Factor Units Risk . 

9.30E-OI pCi 1.40E-08 RisklpCi 1.3E-08 

9.23E-OI pCi 1.24E-08 RisklpCi I.IE-08 

1.34E+OO pCi 2.75E-09 RisklpCi 3.7E-09 

1.45E+OO pCi 9.94E-IO RisklpCi 1.4E-09 

1.45E+OO pCi 9.68E"08 RisklpCi 1.4E-07 

9.49E-01 pCi 1.72E-08 RisklpCi 1.6E-08 

1.17E+OO pCi 1.93E-08 RisklpCi. 2.3E-08 

1.34E+OO pCi 3.86E-09 RisklpCi 5:2E-09 

Total Risk-All ROPC 2.1E-07 _ 



I 
I 

I 

I 

•• 

Scenario Timeframe:. Future 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Exposure Exposure 

Route Medium 

External Soil 

Ingestion Soil 
I 

Inhalation Soil 

I 

I 

TABLE6.13 
RME 

SUMMARY OF•RECEPTOR RISKS 
REASONABLE MAXIMUM EXPOS('jRE 

CAPTAIN'S COVE 

Exposure Gross 

Point Risk 

Area A I.OE-04 

Area .A 9.5E-06 

Area A 2.4E-05 

• 

Background Net 

Risk Risk 

B:OE-07 J.OE'-04 
I 

'' 

: 

s,JE-OB 9.4E-06 

2.JE'-07 2:4E-05 

Totai'Risk 1.4E-04 

• 



• 

Exposure 

Route 

EJtternal 

ngestion 

Scenario Timeframe: Futuri:· 

Medium: All Soil 

Exposure Medium: All Soil 

Exposiiie Point: Area A 

IJteceptor Population: Resident 

Receptor Age:· Adult 

Radionuclide Medium 

of Potential EPC 

Concern Value 

Uranium234 1.56E+{)2 

Uranium 238 + D 1.54E+{)2 

Radium 226 + D 2.12E+{)2 

Radium 228 + D 4.75E+{)I 

Thorium 228 + D 6.22E+{)I 

Thorium 230 2.01 E+{)2 

Thorium 232 5.39E+{)t 

Lead210+D 2.12E+{)2 

(Total) 

Uranium234 1.56E+{)2 

Uranium 238 + D 1.54E+{)2 

~dium 226+0 2.12E+{)2 

Radilim 228 + D 4.75E~I 

Thorium 228 + D 6.22E+{)l 

Thoriuil\230 2.01E+{)2 

Thorium232 5.39E+{)i 

Lead210+D 2 .. 12E+{)2 

(Total) 

(l)M =Medium-Specific 

Medium 

EPC 

Units 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCi/g 

pCilg 

pCilg 

pCi/g 

• 
TABLE6:14 

RME 

CALCULATION OF CANCER RISKS 

REASONABLE·MAXJMUM!EXPOSURE 

CAPT A IN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (I) 

1.56E+{)2 pCilg M 

t.S4E+{)2 pCilg M 

2.12E+{)2 pCilg M 

4.75E+{)I pCilg M 

6.22E+{)I pCilg M 

2.0JE+{)2 pCilg M 

5.39E+{)I pCilg M 

2.12E+{)2 pCi/g M 

1.56E+{)2 pCiig M 

1.54E+{)2 pCilg M 

2: 12E+{)2 pCi/g M 

4:7SE+{)I pCilg M 

6:22E+{)I pCi/g, M 

2:0JE+{)2 pCilg M 

SJ9E+{)J pCi/g M 

2.12E+{)2 pCilg M 

• 

Exposure Exposure Cancer Slope Cancer Slope Cancer 

Units Factor Factor Units Risk 

2.69E+{)3 pCi-yearlg 2.14E-ii Risklyr per. pCilg soil 5.8E-08 

2.66E+{)3 pCi-yearlg 6.57E-08 Risklyr per pCilg soil 1.8E-04 

3.67E+{)3 pei,yearlg 6.74E.06 .Risklyr per pCilg soil 2.SE-02 

8.2i E+{)2 pCi-yearlg 3.28E-06 Risklyr per pCilg soil 2.7E-03 ' 

1'.08E+{)3 pei-yearlg 6.20E-06 Risklyr per pCilg soil 6.7E-03 

3:48E+{)3 pCi-yearlg 4.40E-11 Risklyr per pCilg soil I.SE-07 

9.33E+{)2 pCi-yearlg 1.97E-11 Risklyr per pCilg soil t.SE-08 

3.67E+{)3 pCi-yearlg L45E-IO Risklyr per pCilg soil 5.3E-07 ......................... 
3.4E-02 

1.63E+{)5 pCi 4.44E-II RisklpCi soil 7.3E-06 

U2E+{)5 pCi 6.20E-ll RisklpCi. soil I.OE-05 

2.23E+{)S pCi 2.96E-IO RisklpCi soil 6.6E-OS 

4.99E+{)4 pCi 2.48E-IO RisklpCi,soil 1.2E-05 

6.53E+{)4 pCi 2.31E-IO RisklpCi:soil t.SE-05 

2;11E+OS pCi 3:7SE-i I RisklpCi soi I 7.9E-06 

5:66E+04 pCi 3:28E-J I RisklpCi soil 1.9E-06 

2,23E+{)S pCi i LOIE-09 RisklpCi soil 2:3E-04 •....... ~ .........•...... 
I 3.5E-04 



Exposure 

Route 

External 

Ingestion 

~cenario Timefulme: Future 

Medium: Background Soil 

. Exposure Medium: Background Soil 

; Exposure Point: NIA 

Receptor•Population: Resident 

Receptor Age: Adult 

Radionuclide Medium 
I 

of Potential EPC 

Concern Value 

Uraniiun 234 6.29E-OI 

Uranium 238 + D 6.24E-OI 

Radium 226 + D 9.07E-OI 

Radium 228 + D 9.78E-OI 

Thorium 228 + D 9:80EcOI 

Thorium 230 6.42E-OI 
I 

Thorium 232 7c89E-OI 

Lead210+D 9.07E-OI 

(Total) 

Uranium234 6.29E-01 

Urariium.238 + D 6.24E-OI 

Radium 226 + D 9.07E-OI 

•Radium 228 + D 9.78E-OI 

· Thorium 228 + D 9.80E-OI 

Thorium 230 6.42E-OI 

Thorium 232· 7.89E-OI 

Lead210+D 9.07E-OI 

(Total) 

Medium. 

EPC 

Units 

pCilg 

pCi/g 

pCilg 

pCi/g 

pCi/g 

pCilg 

pCi/g 

pCilg 

pCilg 

pCilg 

pCi/g 

pCilg 

pCilg 

pCilg 

pCi/g 

pCi/g 

• Medium-Specific NIA =Not Applicable 

TABLE6.1S 

RME 

CA~CULATIONOF CANCER·RJSKS 

REASONABLE MAXIMUM EXPOSURE 

CAPT A IN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Uniis Calculation (I) 

6.29E-OI pCilg M 

6.24E'OI pCi/g M 

9.07E-OI ·pCi/g M 

9.78E-OI pCilg M 

9.80EcOI pCi/g M 

6.42E-OI pCi/g M 

7.89E-OI pCi/8 M 

9.07Ec0J pCilg M 

6.29E,OI pCilg M 

6.24E-OJ· pCilg M 

9.07E-OI pCilg M 

9.78E.OI pCilg M 

9.80E-OI pCilg M 

6.42E-OI pCilg M 

7.89E-OI pCilg M 

9.07E-01. pCilg M 

• 

Exposure Exposure 

Units 

1.09E+OI pCi-yearlg 

1.08E-Kll pCi-year/g 

1.57E+OI .pCi-year/g 

1.69E+OI pCi,year/g 
I 

1.70E+OI pCi-year/g 

I:IIE+OI pCi-year/g 

i.37E+OI pCi-year/g 

1.57E+OI pCi-yearlg 

6.60E+02 pCi 

6.55E+02 pCi 

9.52E+02 pCi 

1.03E+03 pCi 

1.03E+03 pci 

6.74E+02 pCi 

8.29E+02 pCi 

9.52E+02 pci 

Background · 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

.. 

2:14E-II Risklyr per pCilg soil 2:3E-IO 

6.57E-08 Risklyr per pCi/g soil 7:1E-07 

6,74E-06 Risklyr per pCilg soil I.IE-04 

3.28E-06 Risklyr per pCi/g soil S.SE-05 

6.20E-06 Risklyr pe~ pCi/g soil I.IE-04 

4.40E-II Risklyr per pCi/g soil 4.9E-10 

1.97E-Il Risklyr per pCilg.soil 2:7E-IO 

1.45E-IO Risklyr per pCi/g soil 2.3E-09 
I oOOOoOOOOoOOooOOOoooOoOo 

2.7E-04 
, 4.44E-Il RisklpCi soil 

, 
2,9E-08 

6.20E-ll RisklpCi soil 4.1E-08 

2.96E-IO RisklpCi soil 2:8E-07 

; 2.48E-IO RisklpCi soil ME-07 

2.31E-IO RisklpCi soil 2.4E-07 

3.75E-Il RisklpCi soil 2:5E-08 

3.28E-II RisklpCi soil 2:7E,08 

I.OIE-09 RisklpCi soil 9,6E-07 ........................ 
1.9E-06 

• 



• 

Exposure 

Route 

Ingestion 

~cenario Timeframe: Future 

!Medium: All Soil 

· Exposure Medium: Home-Grown Produce 

Exposure Point: Area A 

Receptor Pop~lation: Resident 

Receptor Age: Adult 

Radionuclide Medium 

of Potential EPC 

Concern Value 

Uranium.234 l.56E+02 

Uranium 238 + D l.54E+02 

Radium 226 + D 2.12E+02 

Radium 228 + D 4.75E+OI 

Thorium·228 + D 6.22E+OI 

Thorium 230 2.01E+02 

Thorium 232 5.39E+OI 

Lead 210 + D 2.12E+02 

(Total) 

(I)'M = Medium-SjJecilic 

Medium 

EPC 

Uniis 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

TABLE·6.16 

RME 

• 
CAL'.CULA TIONIOFCANCER RISKS 

REASONAB!lE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation ( l) 

1.56E+02 pCi/g. M 

1.54E+02 pCi/g M 

2.12E+02 pCi/g M 

4.75E+OI pCi/g M 

6.22E+OI pCi/g M 

2.01 E+02 pCi/g M 

5.39E+OI pCilg M 

2.12E+02 pCi/g M 

Exposure 

9.70E+04 

9.60E+04 

IJ2E+OS 

2.96E-+:04 

3.88E+04 

1.2SE+OS 

3.36E+04 

1.32E+OS 

• 

,. 

Exposure Cancer Slope Cancer Slope Cancer 

Units Factor Factor Units Risk -, 

pCi 4.44E-11 RisklpCi soil 4,3E-06 

pCi 6.20E-Il RisklpCi soil 6.0E-06 

pCi 2.96E-IO RisklpCi soil 3.9E-05 

pCi 2.48E-10 RisklpCi soil 7JE-06 

pCi 2.31E-10 RisklpCi soil 9.0E-06 

pCi 3.75E-11 RisklpCi soil 4.7E-06 

pCi 3.28E-1'1 RisklpCi soil I.IE-06 

pCi 1.01 E-09 RisklpCi soil IJE-04 ...................... 
2.1E-04 



Exposure 

Route 

ingestion 

~cenario Timeframe: Future 

: Medium: Background Soil 

I 

Exposure Medium: Home-Grown Produce 

Exposure Poini:' N/A 

Receptor Population: Resident 

Receptor Age: Adult 

Radioniiclide Medium-

of Potential EPC 

'Concern Value 

Uranium 234 6,29E-OI 

Uranium 238•+ 0 I 6.24E-OI 

Radium 226 + 0 9.07E-OI 

Radium 228 + 0 9:78E-OI 

Thorium 228·+ 0 9.80E-OI 

Thorium 230 6.42E-OI 

Thorium232 7.89E-OI 
' 

Lead210+0 9:07E-OI 

(Total) 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g. 

pCi/g. 

pCilg 

pCilg 

(I) M =Medium-Specific N/A =Not Applicable 

• 

'I 

; 

TABLE6,17 

RME 

CALCULATION Of. CANCER RISKS 

REASONABlE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route Route EPC Selecied 

EPC EPC for Risk 

Value Units Calculation ( 1) 

6.29E-OI pCi/g M 

6.24E-OI pCi/g M 

9.07E-OI. pCi/g M 

9:78E-OI pCi/g M 

9:80E-01 pCi/g M 

6.42E-OI pCi/g M 

7!89E-OI pCi/g M 

9:07E-OI pCi/g M 

• 

Exposure Exposure 

Units 

3.92E+02 pCi 

3.89E+02 pCi 

' S.6SE+02 pCi 

6.09E+02 pCi 

6.UE+02 pCi 

4.00E+02 pCi 

4.92E+02 pCi 

S.6SE+02 pCi 

Background 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

; 

4.44E-ll RisklpCi!soil I I. 7E-08 

6.20E-11 RisklpCiisoil I 2c4E-08 

2.96E-10 RiskipCi:soil 1.7E-07 

2.48E-10 RisklpCi:soil I.SE-07 

2.31E-10 RisklpCi soil ' t.4E-07 
I 

3.7SE-11 RisklpCi soil I.SE-08 
' 

I 3.28E"II 
' 

RisklpCi:soil 1.6E-08 

' I.OIE'-09 : RisklpCi•soil 5:71:-07 ...................... 
' I.IE-06 

• 



• 

Exposure 

Route 

Ingestion 

Scenario Tiineframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Upper. Glacial Aquifer- Tap Water 

Receptor Population: Resident 

Receptor Age: Adult 

Radionuclide Medium Medium 

ofPoteniial EPC EPC 

Concern Vallie Units 

Uranium 234 4.01E+OO pCi/1 

Radium 228 + D 4.66E+OO pCi/1 

Thorium 230 1.71E+OO pCi/1 

(I) M =Medium-Specific 

• 
TABLE6.18 

RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPT AIN:S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (I) 

4.01E+OO pCi/1 M 

4,66E+OO pCi/1 M 

1.71E+OO pCi/1 M 

• 

... 
Exposure Exposure Cancer Slope Cancer Slope ··Cancer 

Units Factor Factor Units Risk 

8.41E+04 pCi 4.44E,Jl Risk/pCi water .).7E..{)6 

9.78E+04 pCi 2.48E-10 Risk/pCi water 2.4E..{)S 

3.S8E+04 pCi 3.7SE-ll Risk/pCi water .. 1.3E..{)6 

Total Risk I 3.7E..{)6 II 



Eilposure 

Route 

Ingestion 

~cenario Timeftame: Future 

!Medium: Background Groundwater 

~xposure:Medium: Background Groundwater 

!Exposure Point: Upper Glacial Aquifer- Tap Water 

!Receptor Population: Re5ident Adult 

. !Receptor Age: Adult 

' 

Radionuclide Medium Medium 

of Poteniial EPC EPC 

Concern Value Units 

Uranium234 ldOE+OO pCill 

Radium 228 + D 2.2SE+OO pCill 

Thorium 230• 6.33E"OI pCill 

(I) M·= Medium-Specific 

• 

TABLE6.19 

RME 

CALCULAHON OF CANCER RISKS 

REASONABLE·MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route Route EPC'Selected 

EPC EPC for Risk 

Value Units Calculation.( I) 

l.IOE+OO pCill M 

.2:2SE+OO pCi/1 M 

6.33E"01 p(:i!l M 

Background 

Exposure Exp{lsure . , Cancer Slope Cancer Slope Cancer \ 

Units 
; 

Factor Factor Units Risk 

' 
, 

4.41E+04 pCi 4.44E-ll RisklpCi water l.OE-06 

4.72E+04 pCi 2.48E-IO : RisklpCi water 1.2E-OS 

1.33E+04 pCi J,?SE-11 ' RiskJpCi water S.OE-07 

Total Risk I l.OE-06 I 

• 



• 

Scenario Timerrame: Future 

Receptor'Popillation: Resident 

Receptor"Age: Adult ' 

Exposure 

Route 

External 

Ingestion 

Exposure 

Medium 

Soil 

Soil 

Home-grown Produce 

Groundwater 

Inhalation Radon Decay Products• 

• 
TABLE6,20 

RME 
SUMMARY OF RECEPTOR RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPTAiN'S COVE 

Exposure Gross 

Point Risk 

Area A J.4E:.Q2 

Area.A J.SE-04 

Area A .. -2.1E-04 

Upper Glacial Aquifer- Ta~ 3.7E-06 
Water 

Area A 9.7E-02 

Background 

Risk 

2.7E-04 

1.9E-06 

I.IE-06 

2.0E-06 

4,2E-04 

Total Risk 

•· It is not;possible to use RAGS methodology to quantify the risk froin radon decay products in: the absence of radon and radon decayiproduct-data. 

Therefore, the radon inhalation-pathway risk calculated with RESRAD•is:included here. 

• 

Net 

Risk 

3.4E-02 

3.4E-04 

2.0E-04 

I.SE-06 

9.7E-02 

I.JE-01 



Exposure 

Route 

!External 

ngestion 

Scenario Timeframe: Future 

Medium: All Soil 

' ExposureMedium: All Soil 

: Exposure Point: Area A 

Receptor Population: Resident 

!Receptor. Age: Child 

Radionuclide Medium 

of Potential EPC 

Concern Value 

Uranium 234 'I.S6E+il2 

Uranium 238 + D 1.54E+il2 

Radium 226 + D 2.12E+il2 

Radium 228 + D 4.75E+ill 

Thorium 228 + D 6.22E+ill 
', 

Thorium 230 2.01E+il2 

Thorium·232 5.39E+ill 

Lead210+D 2.12E+il2 

(Total) 

Uranium234 1.56E+il2 

Uranium 238 + D 1.54E+il2 

Radium 226 +JD 2J2E+il2 

Radium 228 + D 4.75E+ill 

Thorium 228 + D 6.22E+ill 

Thorium 230 2.01E+il2 

Thorium 232 SJ9E+ol 
I 

Lead2JO+D 2.12E+il2 

(Total) 

• Medium-Specific 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g 

' 
pCi/g 

' pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

' 
pCi/g 

pCilg 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

TABI!E 6.21 

.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route I Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (II 

1.56E+il2 pCi/g M 

1.54E+il2 pCi/g M 

2.12E+il2 pCi/g M 

4.75E+il! pCi/g M 

6.22E+ill pCi/g M 

2.01 E+il2 pCi/g M 

5.39E+ill pCi/g M 

2.12E+il2 pCi/g M 

I.S6E+il2 pCi/g M 

1:54E+il2 pCi/g M 

2.12E+il2 pCi/g M 

4:75E+ill pCi/g M 

6.22E+OI pCi/g M 

2:0JE+02 pCi/g M 

5.39E+ill pCi/g M 

2.12E+il2 pCi/g M 

• 

E~posure 

5.23E+il2 

5.1•7E+il2 

7.BE+il2 

I.S9E+02 

2.09E+02 

6.76E+02 

1.81 E+il2 

7.13E+il2 

6.S4E+04 

6.47E+04 

8.92E+04 

1.99E+04 

2:6JE+04 

8:45E+il4 

2,26E+04 

8:92E+04 

Exposure Cancer·Siope Cancer Slope Cancer 

Units Factor Factor Units Risk 

pCi-year/g 2.14E-II Risklyr per pCi/g soil i.JE,08 

pCi-year/g 6.57E-08 Risklyr per pCi/g soil 3.4E~5 

pCi'year/g 6.74E-06 Risklyr per pCi/g soil 4:8E,03 

pCi,year/g 3.28E-06 Risk/yr,per pCi/g soil S:2E'04 

pCi-year/g 6.20E-06 Risk/yr. per pCi/g soil 1.3E-03 

pCi-year/g 4.40E-11 Rlsk/yr. per pCi/g soil 3.0E~8 

pCi-year/g 1.97E-ll ·Risklyr,per pCi/g soil 3:6E:Q9 

pCi-year/g 1.45E-10 Rlsklyr.per pCi/g soil I.OE:07 
················•·····•·· 

6.7E'03 

pCi 4.44E-ll RisklpCi:soil 2:9E'06 

pCi 6.20E-Il RlsklpCi:soil 4:0~6 

pCi 2.96E-iO RisklpCi,soil 2,6E~5 

pCi 2.48E-IO RisklpCi soil 4:9E'06 

pCi 2.31E-10 RisklpCi'soil 6:0E-06 

pCi 3.75E-ll RisklpCi.soil 3:2E'06 

pCi 3.28E-ll RisklpCi•soil 7.4E-07 

pCi LOIE,09 Risk/pCi•soil 9:0E-05 .•....................... 
1.4E~ 

• 



• 

Exposure 

Route 

External 

Ingestion 

Scenario Timefiame: Future 

Medium:. Background Soil 

Exposure Medium: Background·Soil 

Exposure Point: N/ A 

Receptor·Population: Resident 

Receptor Age: Child 

Radionucl ide Medium 

of Potential EPC 

Concern Vaiue 

Uranium 234 6.29E-OI 

Uranium 238 + D 6.24E-OI 

Radium 226 + D 9.07E-OI 

Radium 228 + D 9.78E.OI 

Thonum 228 + D 9:80E-OI 

Thorium230 6.42E-OI 

Thorium232 7:89E-OI 

Lead2JO+D 9.07E-OI 

(Total) 

Uranium234 6.29E-OI 

Uranium 238 + D 6.24E-OJ 

Radium 226 + D 9.07E-OI 

Radium·228 + D 9.78E;OI 

Thorium 228 + D 9.80E'01 

Thorium 230 6.42E;OJ 

Thorium232 '7.89E,OI 

Lead210+D 9.07E,OJ 

(Total) 

Medium 

EPC' 

Units 

pCi/g 

pCi/g 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCi/g 

pCi/g 

jlCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 

(I) M = Medium;Specific N/A =Not Applicable 

• 
TABL:E6:22 

RME 

CALCULATION OF CANCER RiSKS 

REASONABLE:MAXIMUM EXPOSURE 

CAPT A IN'S COVE 

Route Route EPC Selected 

EPC' EPC' for Risk· 

Value Units Calculation (I I 

6.29E-OI pCilg M 

6.24E-OI pCilg M 

9.07E-OI pCi/g M 

9.78E-OI pCilg M 

9.80E-OI pCifg M 

6.42E-OI pCilg M 

7.89E-OI pCilg M 

9.07E-OI pCi/g M 

6.29E-OI pCi/g M 

6.24E-OI pCi/g M 

9.07E-OI pCi/g M 

9.78EcOJ pCi/g M 

9:80E,OI pCilg M 

6.42E'OI pCi/g M 

7:89E,OI pCilg M 

9.07E-OI pCilg M 

• 

Background 

E•posure E•posure Cancer Slope Cancer Slope Cancer 

Units Factor Factor Units Risk 

2.11E+OO pCi-yearlg 2: 14E-II Risklyr per pCi/g soil 4.5E-II 

2.09E+OO pCi-year/g , 6.57E,08 Risklyr per pCi/g soil 1.4E,07 

3.05E+OO pCi-year/g 6:74E'06 Risklyr per pCi/g soil 2.1E-OS 

HSE+OO pCi-yearlg 3:28E-06 Risklyr per pCi/g soil I.IE-05 

3.29E+OO pCi-yearlg 6:20E-06 Risklyr per pCilg soil 2.0E-OS 
. 

~· 

2.JSE+OO pCi-yearlg 4.40E-II Risklyr per pCi/g soil 9.SE-II 

2.6SE+OO pCi-yearlg 1.97E' II Risklyr per pCi/g soil S.2E-Il 

3.05E+OO pCi-year/g 1.4SE-IO Risklyr per pCilg soil 4.4E-IO 
························· 

5.2E,OS 

2.64E+02 pCi 4.44E-II RisklpCi soil 1.2E-08 

2.62E+02 pCi 6.20E-II RisklpCi soil 1.6E,08 

3.8JE+02 pCi 2.96E-JO RisklpCi soil UE-07 

4.11E+02 pCi 2.48E-IO RisklpCi soil I.OE-07 

4.i2E+02 pCi 2.3JE-IO RisklpCi soil 9.SE-08 

2.69E+02 pCi 3:75E-I I RisklpCi soil J.OE,08 

3.J2E+02 pCi 3:28E-11 RisklpCi soil I.IE-08 ! 

3.81E+02 .pCi I.OIE~ RisklpCi soil 3.8E-07 ...............•......... 
7.4E-07 



·Exposure 

Route· 

In gestio'! 

~cenario Timeframe: Future 

Medium: All Soil 

Exposure Me~ium: Home,OroWil Produce 

. Exposure Point: Area A 

Reeeptor Population: Resident 

Receptor Age: Child 

· Radionuclide Medium 

of Potential EPC 

' Concern Value 

Uranium 234 1.56E+02 

Uranium 238 + D 1.54E+02 

Radium•226 + D 2.12E+02 
' 

Radium 228 + D 4,75E-i-01 

Thorium 228 + D 6.22E+OI 

Thorium 230 2.01E+02 

I Thorium 232 5.39E+OI 

lead210+0 2.12E+02 

(Total) 

(I) M = Medium-Specific 

• 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g . 

pCi/g 

,pCi/g 

pCi/g 
'. 

pCi/g 

pCi/g 

TABlE 6.23 

RME 

CAlCUlATION OF CANCER'RISKS 

REASONABlE MAXIMUM EXPOSURE 

CAPT A IN'S COVE 

' 
Route Route EPC.Selected · 

EPC EPC for Risk 
i 

Value Units Calculation:(•!) ~ 

' 

1.56E+02 pCi/g M 

I.S4E+02 pCi/g M 

2.12E+02 pCi/g M 

4.75E+OI pCi/g M 

6.22E+OI pCi/g M 

2.01E+02 pCi/g M 

5.39E+OI I pCi/g M 
! 

2.12E+02 pCilg M 

Exposure 

8.79E+03 

8.70E+03 

1.20E+04 

2.68E+03 

J.51E+03 

1.14E+04 

3.05£+03 

:UOE-i-04 

Exposure Cancer Siope Cancer Slope Cancer 

Units Factor Factor Uniis Risk 

,I 

pCi 4.44E-11 I RisklpCi:soil 3.9E-07 

pCi 6.20E-ll RisklpCi:soil 5.4E'()7 

pCi B6E-IO RisklpCi·soil 3.6E:06 

pCi M8E-10 RisklpCi soil 6.7E:.07 

pCi 2.31E-10 RisklpCi:soil 8.1E;c)7 

pCi 3,7SE"Iil RisklpCi soil' · 4.3E-07 

pCi 3.28E~Iil• RisklpCi soil I.OE-07 

pCi LOIE-09 RisklpCi soil 1.2E-05 ...................... 
' 1·.9E'()5 I 

• 



• 

Exposure 

Route 

Ingestion 

-

~cenario Timeframe: Future 

~edium: Background Soil 

~xposureMedium:. Home-Grown Produce 

~xposure Point: N/A 

!Receptor Population: Resident 

Receptor Age: Child 

Radionuclide Medium 

of Potential EPC 

Concern Value 

Uranium 234 6.29E-OI 

Umnium 238 + D 6.24E-OI 

Radium 226 + D 9.07E-OI 

Radium 228 + D 9.78E-OI 

Thorium 228 + D 9:80E-OI 

niorium230 .6.42E-OI 

Thorium 232 7:89E-OI 

lead 2iO + i> 9:07E-OI 

(Total) 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

(I>)!M =Medium-Specific N/A =Not Applica~le 

• 
TABLE:6:24 

RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

·Route Route EPC Selected 

EPC EPC for Risk 

Value Uniis Calculation (I) 

6.29E-OI pCi/g M 

6.24E-OI pCitg M 

9.07E-OI pCilg M 

9.78E-OI pCi/g M 

9.80E-OI pCi/g M 

6.42E-OI pCi/g M 

7:89E-OI pCi/g M 

9.07E:.OI pCi/g M 

Exposure Eltposure 

Units 

3.55E+{)I pCi 

3.52E+OI pCi 

S.I2E+OI pCi 

5.52E+OI pCi 

5.54E+OI pCi 

3.62E+OI pCi 

4.46E+OI pCi 

5.12E+{)I pCi 

Cancer Slope Cancer Slope 

Factor Factor Units 

4.44E-11 Risk/pCi soil 

6.20E-II Risk/pCi soil 

2.96E-10 Risk/pCi soil 

2.48E-10 Risk/pCi soil 

2.3iE-10 Risk/pCi soil 

3.75E-11 Risk/pCisoil 

3.28E-11 Risk/pCi soil 

I.OIE-09 Risk/pCi soil 

• 

Backgro~nd 

Cancer 

Risk 

1.6E-09 

2.2E-09· 

I.SE-08 

1.4E-08 

1.3E-08 

1.4E~09 

I.SE-09 

5.2E-08 
ooou ................. 

I.OE-07 

.~ 
1,}: 



: 

' 

Scenario Timeframe: Fulure 

Mediuni: Gtoiindwaler 

Exposure! Medium:. •Gnmndwaler 

Exposure Poini: Upper GlacialiAquifer- Tap Waler 

Receplor Populalion: Residenl 

Receplor Age: Child 

Exposure Radionuclide Medium Medium 

Roule· of Polenlial EPC EPC 

Concern Value Units 

lngeslion ~ranium 234 ' 4:01E+OO I .pCi/1 

Radium22HD 4:66E+OO pCi/1 

Thorium 230 L71E+OO pCi/1 

(I) M·= Medium-Specific 

• 

: 

' 

: 

TABLE6:25 

RME 

CALCULATION OF CANCER RISKS 

REASONABLE:MAXIMUM EXPOSURE 

CAPTAIN~S COVE 

Roule· Roule EPC Selecled 

EPC EPC for Risk 

Value Units Calculalion (I) 

4.0IE~oo pCi/1 M 

4.66E~OO pCi/1 M 

1.71E~OO pCi/1 
' 

M 

• 

Exposure 

' 8:41E~J 

9.78E~J 

J.58E+OJ 

-

' Exposure .cancer Slope . Cancer Slope .cancer i 

Unils Faclor Faclor Units Risk 

pCi 4.44E-II •RisklpCi waler 3:7E,07 

pCi 2.48E-10 RlsklpCi waler 2:4E-06 

pci 3.75E-U RiskljJCi waler 1.3E,07 

Tolal Risk I 2:9E-06 I 

• 



• 

Scenario Tiineframe: Future 

Medium:. 'Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Upper Glacial Aquifer- Tap Water 

Receptor Population: Resident 

Receptor Age: Child 

Exposure Radionuclide Medium Medium 

Route of Potential EPC EPC 

Concern Value Units 

Ingestion Uranium234 2.10E+OO pCi/1 

Radium 228 + D 2.25E+OO pCi/1 

Thorium 230 6.33E-OI pCi/1 

(I) M =Medium-Specific 

• 
TABLE6.26 

RME 

CALCULATION OF CANCER RISKS 

REASONABI:E MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (I) 
I 

I I 

2.iOE+OO pCi/1 M 

2.25E+OO pCi/1 M 

6:33E,OI pCi/1 M 

• 

Background 

Exposure Exposure Cancer Slope Cancer Slope Cancer 

Units Factor Factor Units Risk 

4.41E+03 pCi 4:44E-II RisklpCi',water 2.0E-07 

4.72E+03 pCi 2.48E-IO RisklpCi'water 1.2E-06 

1:33E+03 pCi 3:75Ecl i RisklpCi'water 5.0E-08 

Total Risk I 2.0E-07 I 



i 

• 

~cenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Child 

Exposure• 

Route 

External 

Ingestion 

Inhalation 

Exposure 

Medium 
! 

Soil 

Soil 

Home-grown Produce 

Groundwater 

Radon Decay Products• 

TABLE6.27 

RME 
SUMMARY OF RECEPTOR RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Exposure Gross 

Point Risk 

Area A 6.7E-03 

Area A 1:4E-04 

Area A 1.9E-05 

Upper Glacial Aquifer- Tap 
Water 

2:9E-06 

Area A 2.4E-02 

Background 

Risk 

5.2E-05 

7.4E-07 

1.0E;.()7 

2.0E-07 

J.OE-04 

Total' Risk 

•: It is not possible to use RAGS methodology to quantify the risk from radon.decay products in the absence of radon and radon decay product data. 

Therefore, the radon inhalationipathway risk calculated·with RESRAD·is.included here . 

• 

Net 

Risk 

6.6E-03 

1.4E-04 

1.9E-05 

2.7E-06 

HE-02 

J.IE'-()2 

• 



• 

Exposure 

Route 

External 

Ingestion 

Scenario Timeframe: Current I Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area G 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Radionuclide Medium 

of Potential EPC 

Concern Value 

Uranium234 2.66E+OO 

Urariium 238 + D 2.64E+OO 

Radium 226 + D 3.14E+OO 

Thorium 230 2.18E+OO 

Lead 210 + D 3.14E+OO 

(Total) 

Uranium 234 2.66E+OO 

Uranium 238 + D 2.64E+OO 

Radium 226 +·D 3.14E+OO 

Thorium 230 · 2.18E+OO 

Lead.210+ D 3:14E+OO 

(Toial) 

(I,):M = Medium-Specific 

Medium Route 

EPC EPC 

Units Value 

pCi/g 2.66E+OO 

pCi/g 2.64E+OO 

pCi/g 3.14E+OO 

pCi/g 2.18E+OO 

pCi/g 3.14E+OO 

pCi/g 2.66E+OO 

pCi/g 2.64E+OO 

pCi/g 3.14E+OO 

pCi/g 2.18E+OO 

pCi/g 3:14E+OO 

• 
TABLE 6.28 

RME 

CALCULATION:OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route EPC Selected Exposure 

EPC for Risk 

Units Calculation (I) 

pCi/g M 4.37E-OI 

pCi/g M 4:33E-OI 

pCi/g M 5.15E-OI 

pCi/g M 3.58E-OJ 

pCi/g M 5.15E-OI 

pCi/g M 1.92E+02 

pCi/g M 1.90E+02 

pCi/g M 2.26E+02 

pCi/g M 1.57E+02 

pCi/g M 2c26E+02 

Exposure 

Units 

pCi-year/g 

pCi-year/g 

pCi-year/g 

pCi-year/g 

pCi-year/g 

pCI 

pCi 

pCi 

pCi 

pCi 

• 

Cancer Slope Cancer Slope ·Cancer 

Factor Factor Units Risk 

2.14E-II Risklyr per pCi/g soil 9.3E-12 

6.57E"08 Risklyr per pCi/g soil 2.8E-08 

6.74E-06 Risklyr per pCi/g soil 3.5E-06 

4.40E-II Risklyr per pCi/g soil 1.6E-ll 

1.45E-IO Risklyr per pCi/g soil 7.5E-ll 

3.5E-06 

4.44E-II RisklpCi soil 8.5E-09 

6.~0E-II RisklpCi soil 1.2E-08 

2.96E-to RisklpCi soil 6.7E-08 

3.75E"tJ· RisklpCi soil 5.9E-09 

1.01 E-09 RisklpCi soil 2.3E-07 

I 3.2E-07 



Exposure 

Route 

External 

Ingestion 

' 

!scenario Timeframe: Cunent/ Future 

Medium: Backliround Soil 

Exposure Medium: Background Soil 

Exposure Point: N/ A 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Radionuclide Medium 

ofPotentiil EPC 

Concern Value 

Uranium 234 6.29E-OI 

Uranium 238 + D 6.24E-OI 

Radium 226 + D 9.07E-OJ 

Radium 228 + D 9.7BE-OI 

Thorium 228 + D 9.80E,OI 

Thorium 230 6.42E-OI 

Thorium 232 7.89E-OI 

Lead 210 + D 9.07E-OI 

(Tobit) 

Uranium 234 6.29E-OI 

Uranium 238 + D 6.24E:OJ 

Radium 226 + D 9.07E'OJ 

Radium 228 +·D 9.78E-OI 

Thorium 228 + D 9.80E'01 

Thorium230 6.42E-OI 

Thorium232 7.89E:OI 

Lead210+D 9.07E-OI 
(Total) 

Medium 

EPC 

Units 

pCi/g 

pCilg 

pCi/g 

pCilg 

pCi/g 

pCilg 

pCilg 

pCilg 

pCilg 

pCi/g 

pCilg 

,pCilg 

pCilg 

' pCilg 

pCilg 

pCi'g 

(I) M =Medium-Specific N/A =Not Applicable. 

• 

' 

TABLE:6.29 

RME 

CAI!.CULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route Rotite EI'C Selected 

EPC EPC for Risk 

Value Units Calculation (I) 

6:29E-OI pCi/g M 

6.24E-OI pCilg M 

9.07E-OI ·pCilg M 

9.78E-OI pCilg M 

9.80E-OI pCilg M 

6.42E-OI pCi/g M 

H9E-OI pCilg •M 

9.07E-OI ' pCilg M 

6.29E-OI pCi/g M 

6:24E-OI pCilg M 

9.07E:OJ pCi/g M 

9.78E-OI pCi/g M 

9.80E-OI pCi/g M 

6.42E-OI pCi/g M 

7.89E,OI pCiig M 

9.07E-OI pCilg M 

' 

• 

Background 

Exposure Exposure Cancer Slope Cancer Slope Cancer 

Units Factor Factor·Units Risk 

1'.03E-OI pCi:year/g 2.14E-ll Risklyr per,pCilg soil 2.2E-12 

L02E-OI pCi-year/g 6.S7E-08 Risklyr per pCilg soil 6.7E-09 

U9E-OJ pCI-year/g 6.74E-06 Risklyr per pCi/g soil J.OE-06 

J.61E-OI pCi-year/g 3.28E-06 Risklyr per, pCVg soil s.3E-07 

1.61E-OI pCi:year/g 6.20E-06 Risklyr per,pCilg soil I.OE-06 

i.OSE-01 pCi-year/g 4.40E-Il Rlsklyr per pCilg soil 4.6E-12 

l.lOE-01· pCi-year/g 1.97E-Il Risk/yr. per pCilg soil 2.6E-12 

1.49E-OI pCi-)'ear/g J.4SE-IO Risklyr per pCilg soil 2.2E-Il 
······················· 

l:SE-06 

4.S3E~I pCi 4.44E-Il RisklpCi soil 2.0E-09 

4.49E~I pCi 6.20E-Il RisklpCi soil 
' 

2.8E-09 

6.S3E+OI pCi 2.96E-IO Risk/pCi soil 1.9E-08 

7.04E~I pCi 2.48E-IO Risk/pCi soil J.7E-08 

7.06E~I .pCi BIE-10 RisklpCi'soil· 1.6E-08 

4.62E~I pCi 3.75E-Il RisklpCi.soil 1.7E-09 

S.68E<OI pCi 3.28E-Il Risk/pCi soil 1.9E-09 

6.SJF.•OI pCi J.OIE-09 RisklpCi soil 6:6E-08 ........................ 
LlE-07 

• 



Scenario Timefmme: Current•/ Future 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Exposure Exposure 

Route Medium 

External Soil 

Ingestion Soil 

•• 
TABLE•6.30 

RME 
SUMMARY OF RECEPTOR RISKS 

REASONABLE.MAXIMl:JM EXPOSURE 

CAPTAIN'S COVE 

Exposure Gross 

Point Risk 

AreaG J,SE-06 

. .,.,, 
AreaG 3.2E-07 

• 

Background Net 

Risk Risk 

2.5E-06 9.7E-07 

1.3E-<J7 1.9E-07 

Total Risk 1.2E.:06 



Exposure 

Route 

!External 

Ingestion 

~cenario Timefmme: Future 

~edium: Surface,Soil 

~xposure·Medium: ·Surface Soil 

~xposure Point: Area G 

[Receptor Population: Site 'Worker 

[Receptor Age: Adult · 

Radionuclide ·Medium 

of Potential. EPC 

Concern Value 

Umnium234 2.66E+OO 

Uranium 238 + D 2.64E+OO 

Radium 226 + D 3.14E+OO 

Thorium 230 2.18E+OO 

Lead210+D ' 3.14E+OO 

(Total) 

Umnium234 2.66E+OO 

Uranium.238 + D 2.64E+{)0 

Radium 226 + D 3.14E+OO 

Thorium 230 2.18E+OO 

Lead2IO+D 3.14E+{)0 

(Total) 

(I) M= Medium-Specific 

• 

I 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

.pCi/g 

pCi/g 

pCilg 

pCi/g 

pCi/g 

pCi/g 

TABLE6.31 

RME 

CALCULATION!OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route Route EPCSelected 

EPC EPC for Risk 

Value Units Calculiltion(l) 

2.66E+{)0 pCi/g M 

2.64E+{)O pCi/g M 

3.14E+{)0 pCi/g M 

2.18E+{)0 pCi/g M 

J, 14E+{)0 pCi/g M 

2.66E+OO pCilg M 

2.64E+{)O pCilg M 

3.14E+{)O pCilg M 

2.18E+OO pCi/g M 

3.14E+{)O pCi/g M 

• 

Exposure 
I 

: 

U6E+OI 

1.3SE+OI 

1.61E+OI 

1.12E+OI 

1.61E+OI 

8.3JE+02 

8.25E+02 

9.81E+02 

6.81E+02 

9.81E+02 

Exposure Cancer Slope Cancer Slope Cancer 

Uniis Factor Factor Units Risk 

pCi-year/g 2.14E-U Risk/yr per pCilg soil 2.9E-IO 

pCi-year/g 6.S7E-08 Risk/yr per pCi/g soil 8.9E-07 

pCi-year/g 6.74E-06 Risk/yr per pCi/g soil I.IE-04 

pCi,year/g 4.40E-JiJ Risk/yr per pCilg soii 4.9E-IO 

pCi7year/g 1.45E-10 Risk/yr.per.pCilg soil 2.3E-09 ........•...••....••.•. 
I.IE-04 

pCi 4,44E-J:I Risk/pCi soil J,7E-08 

pCi 6.20E-J,I Risk/pCi soil SJE-08 
I 

pCi 2.96E-.10 Risk/pCi soil 2.9E-07 

pCi 3.75E-U Risk/pCi soil 2.6E-08 

pCi I:OIE-09 Risk/pCi·soil 9.9E-07 ....................... 
1.4E,06 

• 



• 

Exposure 

_Route 

~xternal 

; Ingestion 

· Scenario Ti111eframe: Future 

Medium: Background Soil 

Exposure Medium: Background Soil 

Exposure Point: N/A 

Receptor Population: Site Worker 

Receptor Age: Adult 

Radionuclide Medium 

of Potential EPC 

Concern Value 

Uranium 234 6.29E-OI 

Uranium 238 + D 6.24E-OI 

Radium 226 + D 9.07E-OI 

Radium 228 + D 9.78E-OI 

Thorium 228 + D 9.80E-OI 

Thorium 230 6.42E-OI 

Thorium232 7.89E-Oi 

Lead210+D 9.07E-OI 

(Total) 

Uranium234 6.29E-OI 

Uranium 238 + D 6.24E-OI 

Radium 226 + D 9.07E-OI 

Radium 228 + D 9:78E-OI 

Thoriiun-228 +'D 9.80E-OI 

Thorium230 6.42E-OI 

Thorium 232· 7.89E-OI 

Lead210+D 9.07E-OI 

(Total) 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

(I) M =Medium-Specific N/ A= Not Applicable 

• 
TABLE 6.32 

RME 

CALCULATiON OFCANCER'RISKS 

REASONABLE MAXIMUM·EXP.OSURE 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (I) 

6.29E-OI pCi/g M 

6.24E-OI pCi/g M 

9.07E-OI pCi/g M 

9.78E-OI pCi/g M 
-9.80E-OI pCi/g M ·' 

6.42E-OI pCi/g M 

7.89E-OI pCi/g M 

9.07E-OI pCi/g M 

6.29E-OI pCi/g M 

6.24E-OI pei!g M 

9.07E-OI pCi/g M 

9.78E-OI pCi/g M 

9.80E-OI pCi/g ' M 

6.42E-OI .pCi/g M 

7.89E-OI pCilg M 

9.07E-OI pCi/g M 

• 

Background 

Exposure Exposure Cancer Siope Cancer Slope Cancer 

Units Factor Factor Units Risk 

_.-.... 
. ~ -~ 

3.23E+OO pCi-year/g 2.14E-II Risklyr per pCi/g soil 6.9E-II 

3.20E+OO pCi-year/g 6.S7E-08 Risklyr per pCilg soil 2.1E,07 

4.6SE+OO pCI-year/g 6.74E-06 Risklyr per pCi/g soil 3.1E,OS 

S.02E+OO pCi-year/g 3,28E-06 Risklyr per. pCi/g soil 1.6E-05 

S.03E+OO pCi-year/g 6.20E-06 Risklyr per pCi/g soil J.IE-05 

3.29E+OO pCioyear/g 4.40E-II Risklyr per pCilg soil 1.4E-10 

4.0SE+OO pCi-year/g 1.97E-11 Risklyr per pCi/g soil S.OE-11 

4.6SE+OO pCi-year/g 1.4SE-IO Risklyr per pCilg soil 6.7E-10 ...............•...•..... 
7.9E-05 

L96E~2 pCi 4.44E-ll RisktpCi soil 8.7E-09 

1.9SE+02 pCi 6.20E-11 RisklpCi soil 1.2E,08 

M3E+02 pCi 2.96E-IO RisklpCi soil 8.4E-08 

3.06E+02 pCi 2.48E'IO RisklpCi·soil 7.6E-08 

3.06E+02 pCi 2:31E-iO RisklpCi' soil 7.1E-08 

2:0IE+02 
; 

pCi 3.75E-t:l Risk!pci:soil 
I 

7.SE-09• 

2:47E+02 pCi 3.28E-Il RisklpCi,soil 8.1E-09 

2.83E+02 ' pCi I'.OIE-09 RisklpCi'soil 2.9E-07 ......................... 
S.SE-07' 



Scenario Timeframe: Future 

!Medium:· Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Upper Glacial Aquifer- Tap Water 

~ecq,tor·Population: Site Worker 

~eceptor Age: Adult 

Exposure Radionuciide Medium Medium. 

Route of Potential EPC EPC 

Concern Value Units 

Ingestion Uranium234 4.01E+OO pCi/g 

Radiu111 228 + D 4.66E+OO pCi/g 

Thorium.230 1.71E+OO pCi/g 

I 

(I) M = Medium-Specific 

• 

i 

TABLE 6.33 

RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC .for Risk 
'' 

Value Units Calculation (I) 

4.01E+OO pCi/g M 

4.66E+OO pCi/g M 

1.71E+OO pCi/g M 

• 

! ' 
Exposure Exposure Cancer Slope Cancer· Slope Cancer 

Units Factor. .factor Units Risk 

' 2.50E+04 pCi-year/g 4:44E-11 Risklyr per pCi/g water I.IE-06 

2:91E+04 pCi-year/g 2.48E•IO Risklyr·per pCi/g water 7:2E-06 
' 

1.07E+04 pCi-year/g J:?SE-11 Risklyr per.pCilg water 4:0E-07 

Total I Risk I I.IE-06 I 

• 



• 

Exposure 

Route 

Ingestion 

Scena·rio Timeframe: Future 

Medium: Background Groundwater 

Exposure Medium:. Background Groundwater 

Exposure Point: Upper Glacial Aquifer-Tap Water 

Receptor Population: Site Worker 

Receptor Age: Adult 

Radionuclide Medium Medium 

of Potential EPC EPC 

Concern Value Units 

Uranium 234 2.10E+OO pCi/g 

Radium 228 + D 2.25E+OO pCi/g 

Thorium 230 6.33E-OI pCi/g 

(I) M = Medium'SJ)ecific 

• 
TABLE6.34 

RME 

CALCULATION OF CANCER RiSKS 

REASONI\BLE. MAXIMUM EXPOSURE 

CAPJ A IN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (I) 

2.10E+OO pCi/g M 

2.25E+OO pCi/g M 

6.33E-OI pCi/g M 

Backgr~und 

Exposure Exposure Cancer Slope Cancer Slope Cancer 

Units Factor Factor Units Risk 

1.31E+04 pCi-year/g 4.44E-11 Risklyr per pCi/g water s.llE,07 

1.40E+04 pCi-year/g 2.48E-10 Riskl}'r per pCi/g water 3.5E-06 

3.96E+03 pCi-year/g 3.75E-11 Risklyr per pCi/g water I.SE-07 

Total Risk I S.SE-07 I 



• 

Scenario Timefl-ame: Future 

Receptor Population: Site Worker 

Receptor Age: Adult 

Exposure 

Route 

External 

Ingestion : 

Exposure 

Medium 

Soil 

Soil 

Groundwater 

TABLE6.JS 

RME 

SUMMARY OF RECEPTOR RISKS 

REASONABLE,MAXIMUM EXPOSURE 

CAPTAJN!S COVE 

Exposure Gross 

.Point Risk 

AreaG l.JE..()4 

Area:G 1.4E..()6 

Upper Glacial Aquifer - · 
Tap \Yater J.JE..()6 

• 

I 

Background Net 

Risk Risk 

I 

I 

7.9E..()S J;OE..()S 

S.SEc07 8:4E..()7 

S.8E..()7· i S.JE..()7 I 

Total Risk I 3.2E..()S I 

• 



• 

Exposure 

Route 

External 

Ingestion 

Scenario Timeframe: Future 

Medium: AII·Soil 

Exposure Medium: All Soil 

Exposure Point: Area G 

Receptor Popuiation: Construction Worker 

Receptor Age: Adult 

Radionuclide Medium 

of Potential EPC 

Concern Value 

Uranium·234 1.04E+{)3 

Uranium 238 + D J:03E+{)3 

Radium 226 + D 1.69E+{)2 

Radium 228 + D 3.68E+{)J 

Thorium 228 + D 4.35E+{)I 

Thorium230 I.SOE+{)2 

Thorium232 3.29E+{)I 

Lead2JO+D 1.69E+{)2 

(Total) 

Uranium234 1.04E+{)3 

Uranium 238 +:D 1.03E+{)3 

Radium 226 + D 1.69E+{)2 

Radium 228 + D 3.68E+{)I 

Thorium 228 + D 4.35E+{)I 

Thorium 230 1.50E+{)2 

Thorium232 3.29E+{)I 

Lead210+D 1.69E+{)2 

(Total) 

(I) M = Medium-Specific 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCiig 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCilg 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

• 
TABLE 6.36 

RME 

CALCULATiON OF CANCER RISKS 

REASONABLE.MAXIMUMtEXPOSURE 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (I) 

1.04E+{)3 pCi/g M 

1.03E+{)3 pCi/g M 

J.69E+{)2 ' pCi/g M 

3c68E+{)I pCi/g M 

4.35E+{)I pCi/g M 

I.S0E+{)2 pCi/g M 

3:29E+{)I pCi/g M 

. 1.69E+{)2· pCi/g M 

1.04E+{)3 pCi/g M 

1.03E+{)3 pCi/g M 

1.69E+{)2 pCi/g M 

3.68E+{)I pCi/g M 

4.J5E+{)I :pCi/g M 

1.50E+{)2 pCi/g M 

3.29E+{)I pCi/g M 

1.69E+{)2 pCi/g M· 

Exposure 

5.41 E+{)J 

S.36E+{)J 

8:79E+OO 

1.91E+OO 

2.26E+OO 

7:80E+OO 

1.71E+OO 

8:79E+OO 

3.00E+04 

2.97E+04 

4.87E+{)3 

1.06E+{)3 

1.25E+{)3 

4.32E+{)3 

9.49E+{)2 

4.87E+{)3 

• 

Exposure Cancer Slope Cancer Slope Cancer 

Units Factor Factor Units Risk 

pCi-year/g 2.14E-Il Risk!yr per pCi/g soil 1.2E-09 

pCi-year/g 6.57E-08 Risklyr per pCi/g soil 3.SE-06 -:·' .· 

pCi-year/g 6.74E-06 Risk/yr per pCi/g soil 5.9E-OS 

pCi-year/g 3.28E-06 Risk/yr per pCi/g soil 6.3E-06 

pCi-year/g 6.20E-06 Risk/yr per pCi/g soil 1.4E-OS 

pCi-year/g 4.40E-Il Risk/yr per pCi/g soil 3.4E-JO 

pCi-year/g 1.97E-Il Risklyr per pCi/g soil 3.4E-Il 

pCi-year/g 1.4SE-IO Risk/yr per pCi/g soil I.JE-09 ......................... 
8.3E-OS 

pCi 4.44E-Il RisklpCi soil JJE-06 

pCi 6.20E-Il RisklpCi soil 1.8E-06 

pCi 2.96E-10 RisklpCi soil 1.4E-06· 

pCi 2.48E-10 RisklpCi soil 2.6E-07 

pCi 2.31E-IO RisklpCi soil 2.9E,07 

pCi 3.7SE~ II ·RisklpCi soil 1.6E-07 

pCi 3.28E'I I RisklpCi soil 3.1E~8 

pCi I.OIE'09 RisklpCi'soil 4.9E'06 
····•···················· 

J.OE,OS 



Exposure 

Route 

External 

Ingestion 

Scenario Timeframe: Future 

Medium: Background Soil 

Exposure Medium: Background Soil 

Exposure Point: N/ A 

Receptor Population: Consttuction Worker 

Receptor Age: Aduh 

' 

Radionuclide Medium 

of: Potential EPC 

Concern Value 

Uranium 234 6.29E-OI 

Uranium 238·+ D 6.24E-OI 

Radium 226 + D 9.07E-OI 

Radium 228 + D 9.78E-OI 

Thorium 228 +•D 9.80E-OI 

Thorium230 6.42E-OI 

Thoritim232 H9E-01 
I 

Lead210+D 9.07E-01 

(Tolal) 

Uranium 234 6.29E-OI 

Uranium 238 + D 6.24E-OI 
' 

Radium 226 + D 9.07E-OI 

Radium 228·+ b 9.78E-OI 

Thorium 228 + D CJ.SOE-01 

Thorium230 6.42E'01 

Thorium 232· 7.89E-OI 

Lead 210 + D 9.07E=OI 
(Tolal) 

Medium 

EPC 

Units 

pCilg 

pCilg 

pCilg 

pCilg 

pCi/g 

pCi/g 

pCi/g 

pCilg 

pCi/g 

pCi/g 

pCilg 

pCilg 

pCilg 

pCilg 

pCilg 
pCilg 

(I) M =Medium-Specific N1 A = Not Applicable 

• 

TARI.F. 6.l7 

RME 

CALCULATION OF· CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for. Risk 

Value· Units : Calculation (I) 

6.29E-OI pCilg M 

6.24E-OI pCilg M 

9.07E-OI pCiig M 

9.78E-OI pCils M 

9.80E-OI pCi/g M 

6.42E-OI pei's M 

7.89E-OI pCi/g M 

9.07E-OI peits M 

6.29E-OI pCilg M 

6.24E-OI pCilg M 

9.07E-OI pCi/g M 

9.78E;OI pCilg M 

9.80E-OI pCilg M 

6.42E-OI pC'ilg M 

7.89E-OI pCilg M 
9.07E-01 pCilg M 

' 

• 

Exposure 

3.27E-02 

3,24E-02 

4,72E-02 

5:08E-02 

S.IOE-02 

3.34E-02 

4.10E-02 

4.72E:02 

1.81E+OI 

1.80E+OI 

2.6IE+OI 

2.82E+OI 

2.82E+OI 

1.85F.+OI 

U7E+OI 
2c61E+OI 

Background 

Exposure Cancer Slope Cancer Slope Cancer 

Units Factor Factor Units Risk 

pCi-yearig 2.14E-II Risk/yr. per pCi/g soil 7.0E-13 

pCi-year/g 6:57E-08 Risk/yr. per pCi/g soil 2.1E-09 

pCi-year/g 6.74E-06 Risklyr per pCilg soil 3.2E:07 

' pCi-year/g ·3.28E-06 Risklyr per pCilg soil 1.7E:07 
. ) ' 

, . pCi:year/g 6:20E-06 Risklyr per pCilg soil 3.2E:07 

pCi-year/g 4.40E-11 Risk/yr per pCilg soil I.SE-12 

pCi-year/g U7E-11 Risklyr per pCilg soil S.IE-13 

pCi=year/g 1.45E:IO Risklyr per pCilg soil 6.8E-12 
························ 

8:oE-07 

pCi-yearlg 4.44E;II Risk/yr per pCilg soil 8.0E:JO 

pCi-year/g· 6,20E-11 Risklyr per pCilg soil J.IE:09· 

pCi-year/g 2.96E-IO Risklyr per pCilg soil 7.7E-09 

pCi-year/g 2.48E-IO Risklyr per pCilg soil 7.0E:09 

pC'i-year/g 2.31E,Io Risk/yr per.pCilg soil 6.5E-09 

pCi-year/g 3.75E-11 Risklyr per pCilg soil 6.9E-IO 

pCi-year/g l.28E,II Risk/yr per pCilg soil 7.5E-IO 

pCi-year/g I.OIE:09 Risk/yr per pCilg soil 2.6E=08 
···'·TiE":Oa····· 

• 



• 

Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: Particulates 

Exposure Point: Area·G 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Radionuclide Medium 

of Potential EPC 

Concern Value 

Uranii.Jm234 1.04E+03 

Uranium 238 + D 1.03E+03 

Radium 226 + D 1.69E+02 

Radium 228 + D 3.68E+Ol 

Thorium 228 + D 4.35E+Ol 

Thorium230 l.SOE+02 

Thorium 232 3.29E+Ol 

Lead 210+0 1.69E+02 

(Total). 

(I) Seerrespiralile particulateS<rnodel'in Attachment F. 

(2) R = Route-Specific 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

• 
TABLE6.38 

RME 

CALCUlATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value (I) Units Calculation (2) 

1.39E+OO pCi/m3 R 

1.38E+OO pCi/m3 R 

2.26E-OI pCi/m3 R 

4.93E-02 pCi/m3 R 

5.83E-02 pCi/m3 R 

2.01 E-01 pCi/m3 R 

4.41 E-02 pCi/m3 R 

. 2.26E-Ol pCi/m3 R 

• 

Exposure Exposure Cancer Slope Cancer Slope Cancer 

Units Factor Factor Units Risk .. 
.· ... 

1.54E+03 pCi 1.40E-08 Risk/pCi . 2.2E-OS 
,~ 

1.53E+03 pCi 1.24E-08 Risk/pCi 1.9E-OS 

2.50E+02 pCi 2.75E-09 Risk/pCi 6.9E-07 

5.45E+OI pci 9.94E-10 Risk/pCi 5:4E-08 

6.44E+Ol pCi 9.68E-08 Risk/pCi 6.2E-06 

2.22E+02 pCi 1.72E-08 RisktpCi J:SE-06 

4.87E+Oi pCi 1.93E-08 Risk/pCi 9.4E-07 

2.SOE+02 pCi 3.86E-09 Risk/pCi 9.7E-07 

Total Risk-All ROPC I 5.3E-OS I 



Exposure 

Route 

lnhailition 

: Scenario Timeframe: Future 

. ~edium: Background:Soil 

~xposure Medium:· Paniculates 

~xposure Point: N/A. 

!Receptor Population: Construction Worker 

Receptor Age: .Adult 

Radionuclide Medium 

of Potential EPC 

Concern Value 

Uranium 234 6.29E-0.1 

Uranium 238 + D 6.24E-OI 

Radium.226 + D 9.07E-OI 

Radium·228'+ D 9.78E..01 

Thorium 228+ D 9;80E-OI· 

Thorium 230 6.42E-OI 

Thorium 232 7:89E-OI 

Lead·210+ D 9.07E-OI 
' 

(Total)' 

N/A =Not Applicable 

(I} See•respirable paniculates model!in Attachment'F, 

(2) R = Route-Specific 

•• 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCilg 

pCilg 

TABLE6.39 

RME 

CALCULA TION:OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPT A IN'S COVE 

Route Route ! EPC"Selected 

EPC EPC for Risk 

Value (I) Units · Calculation (2) 

8.42E:.04 pCi/m3 R 

8.36E-04 pCi/m3 R 

1.22E;.()3 pCi/m3 R 

i.JIE-03 pCi/m3 R 

1.31E'()3 pCi/m3 R 

8.60E-04 pCi/m3 R 

1.06E'()3 pCi/m3 R 

1.22E-03 pCi/m3 R 

• 

. , Background: 

Exposure Exposure Cancer. Slope Cancer Slope Cancer 

Units Factor Factor Units Risk 
' 

: 

9.30E-OI pCi 1.40E-08 
i 

RisklpCi 1.3E:.08 

9.23E-OI pCi 1.24E-08. RisklpCi I.IE'-()8 

1.34E+OO pCi 2.75E-09 RisklpCi 3.7E-09 

1.45E+OO pCi 9:94E-IO RisklpCi 1.4E-09 

.1.45E+OO pCi 9.68E'()8 RisklpCi 1.4E'()7 

9.49E-OI pCi 1.72E-08' RisklpCi 1.6E-08 

1.17E+OO pCi 1,93E-08 RisklpCi 2.3E-08 

1.34E+OO pCi H6E-09 RisklpCi S.2E-09 

' 

Total Risk-All ROPC I 2.1E'()7 1: 

• 



Scenario Timeframe: Future 

Receptor J>opulation: Construction' Worker 

Receptor Age: Adult 

Exposure Exposure 

Route Medium 

External Soil 

Ingestion Soil 

Inhalation Soil 

•• 
TABLE6.40. 

RME 

SUMMARY OF RECEPTOR RISKS 

REASONABLEiMJ\XIMl:IM EXPOSl:IRE 

CAPTAIN'S COVE 

Exposure Gross 

Point Risk 

AreaG 8.3E-05 

AreaG I.OE-05 

AreaG 5.3E-05 

• 

Background Net 
...... 

Risk Risk 

S.OE-07 8.2E-05 

5.1E-08 I.OE-05 

2.1E-07 5.3E-05 

Total' Risk 1.5E-04 



' 

Exposure 

Route 

!External 

ngestion 

' 

Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: All Soil 

!Exposure Point: Area G 

Receptor Population: Resident 

!Receptor Age: Adult 

Radionuclide Medium 

of Potential EPC 

Concern Value 

/ 

Uranium234 1.04E~3 

Uranium 238 + D 1.03E+03 

Radium 226 + D 1.69E~2 

Radium 228 + D 3.68E~I 

Thorium 228 + D 4.35E+OI 

Thorium 230 1.50E+02 

Thorium 232 3.29E+OI 

Lead2IO+D 1.69E+02 

(Total) 

Uranium234 J:04E+03 

Urailii.un.238+ D U3E~3 

Radium 226 + D 1'.69E+02 

Radium 228 + D 3.68E+OI 

Thorium 228 + D 4.35E+OI 

Thorium 230 1.50E+02 

Thorium 232 3.29E~I 

Lead210+D t69E~2 

(oTotai) 

(.Medium-Specific 

Medium 

EPC 

Units 

pCi/g 

pCI/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

,pCi/g 

pCi/g 

' 

pCl/g 

pCI/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCilg 

pCI/g 

TABLE6.41 

RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPT A IN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (I). 

I 

1.04E~3 pCi/g M. 

1.03E~3 pCi/g M 

1.69E~2 pCl/g M 

3,68E+OI pCi/g M 

4:35E~I pCi/g M 

1.50E~2 pCi/g M 

3:29E+OI pCI/g M 

L69E~2 pCi/g M 

lc04E~3 pCi/g M 

L03E~3 pCI/g M 

1.69E~2 pCi/g M 

3.68E~I pCi/g M 

4.35E+OI pCI/g M 

I.SOE+02 pCi/g M 

3.29E~I pCi/g M 

1.69E~2 pCi/g M 

• 

' 

Exposure Exposure Cancer Slope Cimcer.Siope Cancer 

Units Factor Factor Units Risk 

' ! 
I 

1.80E~ pCi-year/g : 2.14E-II Risklyr per,pCiig soil 3:9E-07 

1.78E~ pCi-year/g 6:S7E-08 Risklyr per pCI/g soil 1.2E-03 

2.92E~3 pCi-year/g 6.74E-06 Risklyr per.pCi/g soil 2.0E-02 

6.37E+02 pCi-year/g 3;28E,06 Risklyr per.pCi/g soil 2.1E-03 

7.53E+02 pCi-year/g 6.20E-06 Risklyr per.pCi/g soil 4.7E-03 

2:S9E+03 pCi-year/g 4.40E-II Risklyr per. pCi/g soil I.IE-07 

S;70E~2 pCi-year/g H97E-N Risklyrper.pCi/g soil· UE-08 

2:92E+03 pCi-year/g 1.45E~IO Risklyr per. pCi/g soil, 4.2E-07 
························· 

2.8E-02 

1.09E~6 pCi 4.44E-11 Risklpci soil 4.9E-05 

1.08E+06 pCi 6.2oE-n RisklpCi soli 6.7E-05 

1.77E+OS pCi 2.96E-10 RisklpCi soil 5.3E-05 

3:87E~ pCi 2.48E-10 RisklpCi soil 9.6E-06 

4.57E~ pCi 2.31E-10 RisklpCi soil I.IE-05 

1.58E~5 pCi 3.75E-11 Risklpei·soil S.9E'06 

3.46E+o4 pCi 3.28E-ll RisklpCi soil I.IE-06 

1.77E+OS pCi LOIE-09 RisklpCi soil 1.8E-04 ........................ 
3.7E-04 

• 



•• 

Exposure 

Route 

External 

Ingestion 

' 

Scenario TimeiTame: Future 

Medium: Bacliground Soil 

Exposure-Medium: Background Soil 

Exposure Point: N/ A 

Receptor Populaiion: Resident 

Receptor Age: Adult 

Radionuclide Medium 

of Potential EPC 

Concern Value 

Uranium 234 6.29E-OI 

Uranium 238 + D 6.24E-OI 

Radilim 226 + D 9.07E-Ol 

Radium 228 + D 9.78E-OI 

Thorium 228 + D 9:80E-OI 

Thorium 230 6.42E-Ol 

Thorium 232 7:89E-Ol 

Lead210+D 9:07E-OI 

(Total) 

Uranium 234 6.29E-Ol 

Uranium 238 + D 6.24E,Ol 

Radium 226 + D 9.07E-Ol 

.Radilim 228 + D 9.78E:OJ 

Thorium 228 + D 9.80E-OI 

Thoriun1230 6.42E:ol 

Thorium:232 H9E-Ol 

Lead210+D 9.07E~l 

(Total) 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCilg 

pCi/g 

pCi/g 

pCi/g 

pci!g 

pCi/g 

pCi/g 
i pCilg 

(I) M =Medium-Specific N/A =Not Applicable 

• 
TABLE6.42 

RME 

CALCULATION OF CANCER RI.SKS 

REASONABtE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (I)' 

6.29E-OI pCi/g M 

6.24E-OI pCi/g M 

9.07E-Ol pCi/g M 

9.78E-OI pCi/g M 

9.80E-OI pCi/g M 

6.42E-OI pCilg M 

7.89E-OI pCi/g M 

9.07E-Ol pCi/g M 

6.29E-Ol pCilg M 

6.24E-Ol pCi/g M 

9.07E-Ol pCi/g M 

9:78E-Ol pCi/g M 

9!80E-OI pCi/g M 

6.42E-OI pCi/g M 

7:89E,Ol pCi/g M 

9.07E-Ol pCilg M 

• 

Background 

Exposure Exposure Cancer Slope Cancer Slope Cancer 

Units Factor Factor Units Risk 

- '':~ 

1.09E~I pCi-year/g 2.14E-II Risklyr per pCilg soil 2.3E-IO 

1.08E~l pCi-year/g 6.57E-08 Risklyr per, pCi/g soil 7.1E-07 

1.57E~l pCi-year/g 6.74E-06 Risklyr per pCi/g soil I.IE-04 
" 

1.69E~l pCi-year/g 3.28E"06 Risklyr per pCi/g soil 5.5E-05 

1.70E~l pCi-year/g 6.20E-06 Risklyr per pCi/g soil I.IE-04 

I.IIE~l pCi-year/g 4;40E-ll Risklyr per pCi/g soil 4.9E-10 

1.37E~l pCi-year/g 1.97E-II Risklyr per pCi/g soil 2.7E-10 

' 
1.57E~l pCi-year/g 1.45E-10 Risklyr per pCi/g soil 2.3E-09 ....................... 

2.7E-04 

6.60E~2 pCi 4.44E-Il RisklpCi: soil 2.9E-08 

6,55E~2 pCi 6.20E,J.J RisklpCi soil 4.1E-08 

9.52E~2 i pCi 2:96E-10 RisklpCi!soil 2.8E-07 

1.03E~3 . pCi . i:48E-IO RiskfpCi soil · 2:5E-07 

•1.03E~3 
'; 

pCi 2.31E-10 RisklpCi·soil 2.4E-07 

6.74E~2 :pei 3:75E-J.I RisklpCi'soil 2.5E-08 

8.29E~2 : jpCi I 3:28Ecll RisklpCi•soil 2:7E-08 
. : 

9.52E~2 .pCi ' J.OlE;OO Risk/pCi'soil 9.6E~7 ........................ 
1'.9E-06 : 



Exposure 

Route 

Ingestion 

Scenario Timeframe: Future 

rvtedium: All Soil 

Exposure Medium: Home-Grown I Produce 

Exposure Point: Area G 

Receptor Population: Resident 

!Receptor Age: Adult 

Radionuclidi: Medium 

of• Potential EPC 

Concern ValLie· 

' 

Uraniun\•234' 1:04E+03 

Uranium 238 + D 1.03E+03 

Radium 226 + D 1.69E+02 

Radium 228 + D 3:68E+OI 

Thorium 228 + D 4.35E+OI 

Thorium.230 I.SOE+02 

Thorium 232 3:29E+OI 

Lead210+ D 1.69E+02 

(Total) : 

(I)M =Medium-Specific 

• 

Medium 

EPC 

Units 

.pCi/g 

pCi/g 

pCilg 

pCi/g 

pCi/g 

pCi/g 

pCilg 

pCiig 

TABLE 6.43 

RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM:EXPOSURE 

CAPTAIN'S.COVE 

Route Route EPC Selected 

EPC EPC ror Risk 

Value Uniis Calculation (I)· 

1'.04E+OJ pCi/g M 

1.03E+03 pCi/g M 

1.69E+02 pCi/g M 

3.68E+Oi pCi/g M 

4.3SE+OI 
' 

pCi/g ! : M 

I.SOE-i-02 pCi/g M 

3.29E+OI pCi/g M 

1.69E+02 pCi/g M 

• 

i 

Exposure Exposure Cancer'Siope Cancer Slope Cancer 

Units Factor Factor•Uniis Risk 

6:49E+05 pCi 4:44E-11 RisklpCi soil 2i9E-05 

6.42E+OS pCi 6:20E-1.1 RisklpCi soil 4.0E-OS 
I 

I.OSE+OS pCi 2.96E-IO RisklpCi soil 3.1E-OS 

2:29E+04 ,pCi 2:48E-IO RisklpCi soil 5;7E-06 i 

2:71E+04 pCi 2,31E-IO RisklpCi soil 6.3E-06 

9:35E+04 pCi DSE-11 RisklpCi soil J.SE-06 

2:05E+04 pCi 3.28E-11 RisklpCi soil 6.7E-07 

I:OSE+OS pCi• I.OIE.:09 RisklpCi soil I.IE-04 ....................... 
2:2E-04 

• 



• 

Exposure . Radionuclide Medium -Medium 

Route ofPotentiai EPC EPC 

Concern Value Units 

Ingestion Urimliiiri 234 6.29E'-OI - pCi/g 

Uranium.23il + i:> 6.24E.,oi pCi/g 

Radium'226 + D 9.07-E'-01 pCilg 

Radium.:228:+ D 9.78E'(JJ jlCi/g 

TlloriU!Jl 228 + D 9,80E-OI pCi/g 

. Tllorium,230 6.42E-OJ peltg 

Thoriuin 232 7:89E'(JI pGiig 

Lead 210 + D 9:07E-OI pCiig 

(Total) 

(I) M =Medium-Specific N/A =Not Applic:~ble 

• 
lABLE6:44 

RME 

CAlCULATION10F CANCER, RISKS 

REASONABUE MAXIMUM E~POSURE 

CAPT A IN'S COVE 

' 
Roiite Route EPCSelected 

EPC EPC for Risk 

Vallie ·Units - Calculaiion (.I); 

~ 

6.29E-OI pCi/g M 

6,24E-OI pCi/g M 
9.07E-OI pCi/g M 
9.78E.,OI pCi/g, M 

9.80E-OI pCi/g M 
6.42E-01 pCi/g M 

7,89E-OI pCi/g M 

·9:07E-Oi 
i 

pcilg· M 

• 

Backgrou11d, 

Exposure El(posure Cancer Slope Cancer Slojie Cancer 

--Units Factor Fa~tor Units Risk 

,3i92E+02 pCi 4.44E-11 RisklpCi soil 1.7E-O~ 

3iii9E+02 pCi. 6.20E,IJ Risk!pCl SQil ·2:4E-08 

Sc6SE+02 jiCi 2.96E-IO RisklpCi soil 1.7E-07-

6.09E+02 pCi 2.48E-10 RisklpCi soil LSE:.07 

6,i IE+02 pCi 2.31E-IO _ Risk!pci soil 1.4E:.07 

4,00E+02 pCi 3.75E-i I RisklpCi soil '. 
J:SE-08 

4,92E+{)2 pCi 3.28E-1 i RisklpCi soii 1.6E~08 

, H5E+o2 pCi lcOIE-09 RisklpCi soil S.7E-07 , ....................... 
I.IE-06 



~cenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Upper Glacial Aquifer.- Tap Water 

· Receptor Population: Resident 

Receptor Age: Adult 

Exposure Radionuclide Medium 

Route of Potential EPC 

Con tern Value 

Ingestion Uranium 234 4,0JE+OO 

Radium 228 + D 4.66E+OO 

Thorium 230 1.71E+OO 

(J):M =Medium-Specific 

• 

Medium 

EPC 

Units 

pCi/1 

pCi/1 

pCiti 

I 

TABLE>6.45 

RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM. EXPOSURE 

CAPTAJN:scOVE. 

'Route Route EPC Seiected 

EPC EPC for Risk 

Value Units Calculation (i) 

4.0.1E+OO pCi/1 M 

4.66E+OO pCi/1 M 

1.71E+OO pCill M 

• 

I 

Exposure ·Exposure Cancer Slope Cancer Slope Caricer 

Units Factor Factor Units. Risk 

8.41E+04 pCi 4.44E"N RisklpCi•water 3:7E-06 

9.78E+04 pCi .2.48E-IO RisklpCi water 2:4E-05 

3.58E+04 pCi 3.7SE-1'1 RisklpCi:water IJE-06 

TotaliRisk I 3.7E-06 I 

• 



Exposure 

Route 

ngestion 

~cenario Time frame: Future 

: !Medium: Background Groundwater

Exposure>Medium: Background Grouiuiwater 

Exposure Point: Upper Gladai Aquifer- Tap Water 

Receptor Population: Resident Adult 

Receptor Age: Adult 

Radionuclide Medium Medium 

of Poiential EPC EPC 

Concern Value Uniis 

Uranium 234 2.10Effl0 pCi/1 

Radium 2i8 + D 2.25Effl0 pCill 

Tborium230 6.33E-OI pCi/1 

(I) M =Medium-Specific 

TABI£6.46 
RME. 

• 
CALCULATION OF CANCER RISKS 

REASONABLE~MAXJMUM1EXPOSURE 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

.Value Units Calculaiion (I) 

2.10E+OO j:JCi/1 M 

2.25E+OO pCi/1 M 

6.33E-Ot pCi/1 M 

• 

Background 

Exposure Exposure Cancer Slope Cancer Slope Cancer 

Uniis Factor Factor Units Risk 

4.41E~ pCi 4.44E-II Risk!pCi water 2.0E-06 
.~ ... 

4.72E+{),4 pCi 2.48E-IO RisklpCi water 1.2E-05 

1.33E~ pCi 3.75E-II RisklpCi water S.OE-07 

Total Risk I 2.0E-06 II 



• 

ScenarioTimeframe: Future 

Receptor Population: Resident 

Receptor Age: Adult 

Exposure 

Route 

External 

Ingestion 

Exposure 

Medium 

Soil 

Soil 

Home-grown Produce 

Groundwater 

Inhalation RadonrDecay Products• 

TABLE 6.47 

RME 
SUMMARY OF RECEPTOR RISKS 

RE.A:SONABLE MAXIMl!JM EXPOSURE 

CAPT A IN'S COVE 

Exposure Gross 

Point Risk 

i 

Area.G 2o8E-02 

Area·G 3.7E-04 

Area.G 2.2E"()4 

l!Jpper Glacial Aquifer-
3.7E"06 

Tap Water 

AreaG HE-02 

i 
Background 

Risk 
' 
I 

2.7E-04 

1.9E-06 

I.IE-06 

2.0E-06 

4.2E-04 

Total Risk· 

•· It is not possible to use RAGS methodology to:quantify the risk from radon decay products in the absence of. radon and radon decay product data. 
Therefore, the radon inhalation pathway 1 isk calculated with RESRAD•is inciuded here . 

• 

Net 

Risk 

2.7E-02 

: 
3.7E-04 

2.2E-04 

I.BE-06 

7.7E-02 

1.1 E-01 

• 



• 

Exposure 

Route 

External 

Ingestion 

Scenario Timeli"ame: Flitlire 

Medium: AII:Soil 

EXposure Medium: All Soil 

[Exposure Point: Area G 

Receptor Population: Resident 

Receptor Age: Child 

Radionuclide Medium 

of Potential EPC 

Concern Value 

Uranium 234 1.04Effl3 

Uranium 238 + D L03E+OJ 

Radium 226 + D L69Effl2 

Radium 228 + D J.68Effll 

Thorium 228 + D 4.35E+OI 

Thorium_ 230 L50Effl2 

Thorium_232 3.29Effll 

Lead2IO+ D L69Effl2 

(Total) 

Uraniwil234 1.04Effl3 

Uranium 238 + D LOJE+03 

Radium 226 + D L69E+02 

Radium 228 + D 3:68E+OI 

Thorium.228•+ D 4:3SE+Oi 

Thorium 230 LSOE'+-02 

Thorium 232 H9Effll 

Lead210+D L69Effl2 

(Total) 

(I) M =Medium-Specific 

Medilim 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g 

pCiig 

pCi/g 

pCi/g 

pCi/g 

pCiig 

pCiig 

pCi/g 

pCi/g 

,pCiig 

pCiig 

pCiig ' 

pCiig 

pCiig 

• 
TABLE.6.48 

RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM•EXPOSURE 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculaiion (I) 

Lo4Effl3 pCi/g M 

LOJEfflJ pCi/g M 

L69E+02 pCi/g M 

3.68Effll pCi/g M 

4.35E+OI pCi/g M 

1.50Effl2 pCi/g M 

3.29Effll pCi/g M 

I.69Effl2 pCi/g M 

1.04E+{)J pCiig M 

L03E+OJ pCi/g M 

L69Effl2 pCi/g M 

3:68E+OI pCilg M 

4JSE+OI pCi/g M 

LSOE•02 pCiig M 

3:29E+OI pCi/g M 

L69E+02 pCi/[1 M 

• 

Exposure Exposure Cancer Slope Cancer Slope Cancer 

Units Factor Factor Units Risk 
., 

3.50Effl3 pCi-year/g 2.14E-11 Riskl)'r per pCi/g soil 7.5E,08 ·.·:._. 

3.46Effl3 pCi-year/g 6.57E-08 Risk/yr per. pCi/g soil 2.3E-04 

5.67Effl2 pCi-year/g 6.74E-06 Risklyr per pCi/g soil 3.8E-03 

1.24Effl2 pCi-year/g 3.28E-06 Risklyr per pCi/g soil 4.1E-04 

L46Effl2 pCi-year/g 6.20E-06 Risklyr per pCi/g soil 9.1E-04 

s~o4Effl2 pCi-year/g 4.40E-ll Risklyr per pCi/g soil 2.2E-08 

1.11 Effl2 pCi-year/g L97E-II Risklyr per pCi/g soil 2.2E-09 

5.67Effl2 pCi,yearig L45E-IO Risklyr per pCi/g soil 8.2E,08 ......................... 
5.4E-03 

4.37Effl5 pCi 4.44E-II Ri sklpCi soil 1.9E-05 

4.33Effl5 pCi 6;20E-II RisklpCi soil 2.7E-05 

7.IOE+04 pCi 2.96E-IO Risli/pCi soil nE-os 
' 

i.SSE+04 pCi 2.48E-IO RislilpCi soil 3.8E-06 

U3E+04 pCi 2.31E-IO· RisklpCi soil 4.2E-06 

6.30E+04 pCi 3.75E-11 RislilpCi soH 2.4E-06 

1.3RE+04 pCi 3.28E-II RisklpCi soil 4.5E-07 

7101'•04 pCi I.OIE~ 
I RislilpCi·soil 7.2E-05 .....•................... 
' I.SE-04 
' 



Exposure 

Route 

External 

ngesilon 

Scenario'Timeframe: Future 

Medium: Background Soil 

Exposure Medium: Background'Soii 

Exposure Point: N/ A 

Receptor Population: Resident 

!Receptor Age: Child 

I 
' 

Radionuclide Medium 

of Potential EPC 

Concern Value 

Uranium 234 6.29E-OI 

Uranium 238 + D 6;24E-OI 

Radium 226 + D 9.07E-OI 

Radium i28 + D 9.78E-OI 

Thorium 228 + D 9.80E-OI 

Thorium230 6.42E-OI 

Thorium 232 7.89E-OI 

Lead2JO+D 9.07E-01 

(Total) 

Uranium 234 6.29E-OI 

Uranium 238 +:D 6.24E-OI 

Radium 226 + D 9.07E-'OI 

Radium 228 + D 9.78E-OI 

Thorium 228 + D 9.80E-OI 

Thorium 230 6.42E-OI 

Thorium 232 7;89E-OI 

lead210+D 9.07E"OI 

(Total) 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCilg 

pCi/g 

pCi/g 

pCi/g 

pCilg 

pCi/g 

pCilg 

pCi/g 

(I) M =·-Specific N/A =Not Applicable 

' 

TABlE6.49 

RME 

CAlCUlATION. OF CANCER RISKs 

REASONABlE.MAXIMUM.EXPOSURE 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC ror Risk 

Value Uriils Calculation (I) 

6.29E-OI pCi/g M 

6.24E-OI pCilg M 

9.07E-Oi pCi/g M 

9.78E,OI pCi/g M 

9.80E-OI pCi/g M 

6.42E-OI pCi/g M 

7.89E-OI pCi/g M 

9.07E-OI pCi/g M 

6.29E-OI pCi/g M. 

6:24E-01 pCilg M 

9.07E-OI pCi/g M 

9:78E-OI pCi/g M 

9.80E-OI pCi/g M 

6.42E-OI pCi/g M 

7.89E-OI pCi/g M 

9.07E-OI pCl/g M 

ExJ10sure ExJ10SUre 

Units. 

2;IJE+OO pCi-year/g 

2.09E+OO pCi,year/g 

M5E+OO pCi-year/g 

J28E+OO j!Ci-year/g 

3.29E+OO pCi-year/g 

2.15E+OO pCi-year/g 

M5E+OO pCi-year/g 

3.05E+OO pCi-year/g 

2.64E+02 pCi 

2.62E+02 pCi 

3.8JE+02 pCi 

4.11E+02 pCi 

4.12E+02 pCi 

2.69E+02 pCi 

3.32E+02 pCi 

3,81E+02 pCi 

Background 

Cancer Slope .Cancer Slope Cancer 

Factor Factor Units Risk 

2.14E-J:I Risklyr per pCi/g soil 4.5E-Il 

6.57E-08 Risklyr per pCilg soil 1.4E~07 

6.74E-06 Risklyr per pCi/g soil 2.1E-OS 

3.28E-06 Risklyr,per pCi/g 5oii I.IE-05 

6.20E-06 
' 

Risklyr per pCi/g soil 2.0E-05 

4.40E-11 Riskl)'r per pCilg soil 9.5E-11 

1.97E-II Risklyr per pCi/g soil . 5.2E-11 

1.45E-10 Risklyr per pCi/g soil 4.4E-IO i ......................... 
5;2E-05 

4.44E-II RisklpCi soil 1.2E-08 
' 

6.20E-II RisklpCi soil, 1.6E-08 

2.96E-IO RisklpCi soil I.IE-07 

2.48E-10 RisklpCi soil I.OE-07 

2.31E-IO RisklpCi soil ME-08 

3 .. 75E-II RisklpCi _soil t.oE~08 

3.28E-11 RisklpCi soil I.IE-08 

I.OIE-09 RisklpCi soil 3.8E-07 ......................... 
7.4E-07 

• 



• 

Exposure 

Route 

Ingestion 

:scenario Timeframe: Future 

Medium: AlfSoil 

Exposure Medium: ·Home-Grown Produce 

Exposure Point: Area G 

!Receptor Population: Resident · 

!Receptor Age:· Child 

Radionuclide Medium 

of Potential EPC 

Concern Value 

Uranium 234 1.04E+03 

Uranium 238 + D 1.03E+03 

Radium 226 + D i.69E+02 

Radium 228 + D 3.68E+OI 

Thorium 228 + D 4.35E+OI' 

Thorium 230 I.SOE+02 

Thorium 232 3:29E+OI 

Lead 210 + D 1.69E+02 

(Total) 

(1-}IM =Medium-Specific 

Medium 

EPC 

Units 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

ptitg 

pCiig 

• 
TABLE 6.50 

RME 

CALCULATION OF CANCER RISKS 

RE,6,SONABL:E MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (I) 

1.04E+03 pCi/g M 

1.03E+03 pCi/g M 

1.69E+02 pCi/g M 

3.68E+OI pCi/g M 

4.3SE+OI pCi/g M 

1.50E+02 pCi/g M 

3.29E+OI pCi/g M 

L69E+02 pCilg M 

E~posure 

: 

5:88E+04 

5.82E+04 

9:5SE+03 

2.08E+03 

2.46E+03 

8.47E+03 

1.86E+03 

9:55E+03 

• 

Exposure Cancer Slope Cancer Slope Cancer 

Units Factor· Factor Units Risk 

pCi 4.44E-H RislclpCi soil 2.6E-06 

pCi 6.20E-11 RisklpCi soil 3.6E-06 

pCi 2.96E-IO RisklpCi soil 2.8E-06 

pCi 2.48E-10 RisklpCi soil 5.2E-07 

pCi 2.31E"IO RisklpCi soil 5.7E-07 

pCi 3.75E-11 RisklpCi soil 3.2E.:07 

pCi 3.28E-11 RisklpCi soil 6.1E-08 

pCi I.OIE-09 RisklpCi soil 9.6E-06 ....................... 
' 2.0E-05 



Exposure 

Route 

ngestion 

1 Scenario Timeframe: Future 

Medium: Background Soil 

Eilposure Medium: Home-Grown Produce 

~xpostire Point: N/ A 

Receptor'Population: Resident 

Receptor.Age: Child 

Radionuclide Medium 

of Potential. I EPC 

Concern Value 

Uranium'234 6.29E-OI 

Uranium 238 + D 6:24E-OI 

Radium 226 + D '9.07E-OI 

Radium•228 + D 9:78E'01 

Thorium 228 + D 9:80E-OI 

Thorium 230 6.42E-OI 

Thorium·232 7.89E-OI 

Lead210+D 9.07E-Ol· 

(Total) 

: 

Medium 

EPC 

Uniis 

pCi/g 

pCi/g 

pCi/g 

.pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

(I) M =Medium-Specific N/A =Not Applicable 

• 

.. 
: 

' 

TA8lE6.51 

RME 

CAlCUlATION OFCAI'~CER RISKS 

REASONABlE MAXIMUM EXPOSURE 

CAPT A IN'S COVE 

: 
Route Route EPC SeleCted 

EPC EPC for·Risk 

Value· Units Calculation (I). 

6.29E-OI pCi/g M 

6.24E-OI pCilg M 

9.07E-OI pCi/g M 

9.78E-OI 
' 

pCi/g M 

9.80E-Ot pCi/g '' M 
I 

6.42E-OI pCi/g M 

H9E-OI pCi/g I M 

9.07E-OI pCi/g M 

' 

• 

Background 

Expostire Exposure Caricer Slope 
I 

Cancer Slope Cinicer 

Units Factor Factor. Units Risk ' 

3.55E+{)I pCi 4.44E-Il RisklpCi soil 1.6E'-09 

3:5iE+{)I pCi 6.20E-N RisklpCi soil 2.2E-09 

S.t2E+{)I pCi 2.96E-10 RlsklpCi soil I.SE-08 

S:S2E+{)J pCi i·.48E-iO RisklpCi soil 1·.4E-08 

S:S4E+{)I pCi' 2.31E-10 RlsklpCi soil 1.3E-08 

3:62E+{)I pCi 3:75E-Il RlsklpCi soii 1.4E-09 

4:46E+{)I pCi 3.28E-ll. RlsklpCi soil J•.SE-09 

S: 12E+{)I pCi I'.OIE-09 RlsklpCi soil s:zE-os ....••......•....••••.... 
I'.OE-07 



• 

Exposure 

Route 

Ingestion 

Scenario Timeframe: Future 

Medium: Groundwater 

ExposureMedium: Groundwater 

Exposure Point: Upper Glacial Aquifer- Tap Water 

Receptor Population: Resident 

Receptor Age: Child 

Radionuclide Medium Medium 

of Potential EPC EPC 

Concern Value Units 

Uranium 234 4.0IE+OO pein 

Radium 228 + D 4.66E+OO pein 

Thorium 230 l:iiE+OO pein 

(I) M =Medium-Specific 

• 
TABLE6.52 

RME 

CAlCULATION OF CANCER RISKS 

REASONABLE MAXIMUMiEXPOSURE 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (I) 

4.01E+OO pein M 

4.66E+OO pein M 

1.71E+OO pCill M 

Exposure 

8.41E+03 

9.78Ef.03 

3.58E+03 

• 

Exposure Cancer Slope Cancer Slope Cancer 

Units Factor Factor Units Risk 

pCi 4.44E-11 RisklpCi water 3.7E:.07 

pCi 2.48E-10 RisklpCi water 2.4E-06 

pCi 3.75E-11 RisklpCi water IJE-07 

Total Risk I BE-06 I 



~cenarioTimeframe: Fuiure 

!Medium: Groundwater 

~xposure Medium: Groundwater 

~xposure Point: Upper Glacial' Aquifer- Tap Water 

!Receptor Population: Resident 

Receptor Age: Chiid 

i 
Radionuclide Medium Medium Exposure 

Route of Potential EPC EPC 

Concern Value Units 

Ingestion Uranium234 2.10E+OO pCi/1 

Radium 228 +·D 2.2SE+OO pCi/1 

Thorium.230 6.33E-OI pCill 

(I) M = Medium-Specific 

• 

' ' 
I 

TABLE 6.53 

RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXiMt:JM EXPOSURE 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calcuiation (I) 

2.10E+OO pCi/1 M 

2.2SE+OO ! pCi/1 M 
' 

6.JJE-OI ' pCill M 

• 

Exposure 

4.41E+OJ 

4.72E+OJ 

I.BE+OJ 

'' 
Background 

Exposure Cancer Slope Cancer'Siope Cancer 

Units Factor Factor Units Risk 

pCi 4.44E-J,I RisklpCi water 2.0E-07 

pCi ·2.48E-10 RisklpCi waier 1.2E-06 

pCi 3.7SE~Iil RisklpCi water S.OE-08 

Total Risk I 2.0E-07 I 

• 



Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor-Age: Child 

Exposure 

Route 

External· 

Ingestion 

Exposure 

Medium 

Soil 

Soii 

Home-grown. Produce 

Groundwater 

Inhalation Radon Decay Products• 

• 
TABLE;6.54 

RME 

SUMMARY OF RECEPT0R.RISKS 
REASONABLE MAXIMUM EXI'0SURE 

CAPTAIN'S COVE 

Exposure Gross 

Point Risk 

AreaG 5.4E;.Q3 

AreaG J.SE-04 

AreaG 2:0E;.Q5 

Upper Glacial Aquifer-
2.9E;.Q6 

Tap Water 

Area.G 1.9E;.Q2 

Background 

Risk 

5;2E;.Q5 

7.4E;.()7 

J.OE;.Q7 

2.0E;.Q7 

I.OE;.Q4 

Total Risk; 
' 

•: lt:is,noi possible to· use RAGS mcihodology to quantify the risk from radon'de_cay products in the ahsence lihadon and radon decay product data, 
Therefore, the radon inhalation, pathway risk calculated,wiih RESRAD is:includedlherc. 

• 

Net 

Risk 

5.3E-03 

1.5E;.Q4 

2.0E;.Q5 

2.7Ec06 

L9E;.Q2 

2.4E-02 ' 
' 



• ATTACHMENT H 



• ATIACHMENTH 
CHEMICAL RISK ASSESSMENT TABLES AND TOXICITY PROFILES 

• 

• 



• 
Scenario Medium Exposure Exposurr Receptor 

Time frame Medium Point Populalion 

Future Surface Soil Surface Soil Area A and Trespasser 

AreaG 

SiteWorlter 

Area A Visitor 

All Soil All Soil Area A and Construction Worker 

AreaG 

Resident 

Particulates Area and Construction Worker 

AreaG Trespaoser 

Site Worlter 

Rcsidn1t 

Surface Water Surface Water Retention Ponds and low area Trespasser 

Sediment Sediment Retention Ponds Trespasser 

Groundwater Groundwater UndCTlying the Site Site Worker 

Rcsidcnt 

• ~EI.HIION OF EXPOSURE PATHWAYS 

CAPTAIN'S COVE 

Receptor Exposure On-Site! 

Age Route OfT-Site 

Adolescent Ingestion On-Site 

Dermal On-Site 

Inhalation On-Site 

A dull Ingestion On-Site 

Dermal On-Site 

Inhalation On-Site 

A dull Inhalation On-Site 

A dull Ingestion .On-Site 

Dermal On-Site 

Inhalation On-Site 

A dull Ingestion On-Site 

Dermal On-Site 

Inhalation On-Site 

Child Ingestion On-Site 

Dermal On-Site 

Inhalation On-Site 

A dull Inhalation On-Site 

Adolcscenl Inhalation On-Site 

Aduh Inhalation On-Site 

Aduh Inhalation OfT-Site 

Child Inhalation OfT-Site 

Adolescent Dermal On-Site 

Adolescmt Ingestion On-Site 

Dermal On-Site 

Adult Ingestion On-Site 

Dermal On-Site 

Aduh Ingestion On-Site 

De-rmal On-Site 

Inhalation On-Site 

Cllild lngntion On-Site 

fkm1al On SnC' 

lnhJialhtn On 'ii1!C' 

• 
Type or Rationale for Selection or Exclusion 

Analysis of Exposure Pathway 

Quant Contaminated soil may be encountered by trespassers while on·site 

Quant Contaminated soil maY be encountered by rrespassers while on-site 

None There are no volatile COPC in soil 

Quant Contaminated soil may be encountered by site workers while on-site 

Quant Contaminated soil may be encountered by site workm while on-site 

None There 8re no vola!ile COPC in soil 

None Exposure would be infrequent 

Quant 
Contaminated soil may be encounlered by construction worlcm during construction 
activities 

Quant 
Contaminated soil may be ~ountercd by construction workcn during construction 
activities 

None There are no volatile COPC in soil 

Quant Residential development is possible 

Quant Residential development is possible 

None There are no volatile COPC in soil 

Quant Residential development is possible 

Quant Residential development is possible 

None There are no volatile COPC in soil 

Quant Contaminated particles may become airborne during excavation activities 

None 
Vegetation and pavement or buildings would hinder the rcsuspension of contaminated 
respirable particulates 

None 
Vegetation and pavement or buildings would hinder the resuspcnsion of contaminated 
respirable particulates 

. None 
V cgctation and pavement or buildings would hinder the resuspension of contaminated 
""Pirable particula1es 

None 
V cgctation and pavement or buildings would hinder the resuspension of contaminated 
respirable particulates 

Quant Contaminaled surface wa1er may be encountered by ttespassm while on-site 

Quant Contaminaled sediment may be encountered by tr<spassm while on-site 

Quant Contaminaled sediment may be encountered by lreSpassm while on-site 

Quant Potable use of the groundwater is possible 

Quant Potable usc. of the groundwater is possible 

Quant Potable use of the groundwater is possible 

Quant Potable usc of the groundwater is possible 

Quant Potable use of the groundwater is possible 

Quant Potable use of the groundwater is possible 

Quant Potable usC' of thC' groundwater i! possible 

Quant P0tahiC' usc of the groundwater is pos!ible 



• OCTURRENCE. DISTRIRUTION AND SF.l.:.aF CIIEMICAI.S OF POTENTIAl CONCERN 
Ll TUNGSTEN-CAPTAIN'S COVE ADJUNCT SITE • 

CAS 

Number 

--
7439-92-1 

7439-95-4 

7439-96-5 

7439-97-6 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-62-2 

7440-66-6 

Scenario Timeframe: Curreni/Fuhne 

Medium: Surface Soil 

Exposure Medium: Surface Soil 
Exposure Point: Area A 

Chemical Minimum 

(I) 

Concentration 

- -- -
lead 95.1 

Magnesium 1160 

Manganese 194 

Mercury 0.06 

Nickel 6.2 

Potassium 631 

Selenium 3.8 

Silver 0.28 

Sodium 49.3 

Thallium 1.6 

Vanadium 12.3 

Zinc 79.8 

(I) Minimum/maximum detected concentration. 

(I) 

Minimum Maximum Maximum Units Location Detection 

Qualifier Concentration Qualifier of Maximum Frequency 

Concenrration 

----
512 mglltg CC-SB-21-0-2 3/3 

2480 mglltg CC-SB-19-0-2 3/3 

1850 mglltg CC-SB-19-0-2 3/3 

J 0.14 mglltg CC-SB-19-0-2 3/3 

J 36.7 mglltg CC-SB-21-0-2 3/3 

J 805 J mglltg CC-SB-19-0-2 3/3 

5.4 mglltg CC-SB-19-0-2 2/3 

J 11.3 mglltg CC-SB-19-0-2 3/3 

J 688 J mglltg CC -SB-21-0-2 3/3 

J 2.6 J mglltg CC-SB-21-0-2 2/3 

23.2 mglltg CC-SB-19-0-2 3/3 

714 mglltg CC-SB-21-0-2 3/3 

(2) Background values from LT-MP-S,l T-MP-5B, LT-MP-110, LT-MP-1108, l T-SB-13, l T-SB-13B,l T-TP-06. See Appendix A. 

(3) U.S. EPA Region Ill, 1998d, Risk-Based Concentration Tible, Soil Residential RBCs 

(Cincer benchmark value = I E-06, HQ = 1.0) 

(4) Soil Screening Levels Migration to Groundwater 20 OAF (mglltg) 

(5) Rationale Codes Selection Reason: 

Deletion Reason: 

lnftequent Detection but Associated Historically (Hisn 

Frequent Detection (FD) 

Toxicity Information Available (TX) 

Above Screening levels (ASL) 

Above Background levels ( ABKG) 

Above CTS (ACTS) 

Infrequent Detection (IFD) 

Below Background Levels (BBKG) 

No Toxicity Information (NTX) 

Essential Nutrient (Nun 

Below Screening level ( BSL) 

Below CTS (BCTS) 

Range of 

Detection 

limits 

0.65-0.79 

1076-1314 

3.23-3.94 

0.11-0.13 

8.61-10.5 

1076-1314 

1.08-1.31 

2.15-2.63 

1076-1314 

2.15-2.63 

108-13.1 

4.31-5.26 

Concentration 

Used for 

Screening 

512 

2480 

1850 

0.14 

36.7 

805 

5.4 

11.3 

688 

2.6 

23.2 

714 

Definitions: 

(3) 

Background Screening Potential 

Value Toxicity Value ARAR!TBC 

Value (4) 

--- --- ---· 
(2) -- -- 400 

(2) -- - N/A 

(2) 1.6E+03 N N/A 

(2) -- -- 2 

(2) 1.6E+03 N 130 

(2) -- - N/A 

(2) 3.9E+02 N 5 

(2) 3.9E+02 N 34 

(2) -- -- N/A 

(2) 5.5E+OO N 0.7 

(2) 5.5E+02 N 6000 

(2) 2.3E+04 N 12000 

N/A =Not Applicable 

CRQL = Contract Required Quantitation limit 

CRDL = Contract Required Detection Limit 

COPC =Chemical of Potential Concern 

(5) 

Potential COPC Rationale for 

ARAR!TBC Flag Contaminant 

Source Deletion 

or Selection 
-- - ·--·· --

SSL YES NTX,ABKG 

N/A NO NUT 

N/A NO BBKG 

SSL NO BCTS 

SSL NO BCTS,BSL 

N/A NO NUT 

SSL NO BCTS,BSl 

SSL NO BCTS 

N/A NO NUT 

SSL NO BBKG 

SSL NO BCTS,BSL 

SSL NO BCTS,BSL 

ARARITBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 

RBC = Risk-Based Concentration 

CTS =Concentration I Toxicity Screen (See Appendix C) 

E = Estimated Value 

J = Estimated Value, compound present below CRQL but above IDL 

C = Carcinogenic 

N = Non-Carcinogenic 



CAS 

Number 

319-84-6 

319-85-7 

319-8S-7 

57-74-9 

72-54-8 

72-55-9 

50-29-3 

60-57-1 

115-29-7 

7421-93-4 

76-44-8 

1024-57-3 

12672-29-6 

7429-90-S 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

• 
cenario Timefi'ame: Future 

Medium: All Soil 

~•posure Medium: All Soil 
Exposure Point: Area A 

Chemical 

alpha-BHC 

beta-BHC 

delta-BHC 

Chlordane (total) 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Dieldrin 

Endosulfan I 

Endrin aldehyde 

Heptachlor 

Heptachlor epoxide 

PCBs (total) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

(I) 

Minimum Minimum 

Concentntion Qualifier 

0.0044 

0.0084 

0.0075 

0.0033 

0.0047 EN 

0.002 J 

0.0066 EN 

0.0049 EN 

0.013 EN 

0.0084 E 

0.0041 J 

0.0022 J 

0.021 J 

839 

1.9 J 

3 

6.5 J 

0.18 J 

TARI. • 
O<TI'RRENCF.. DISTRIRIITION AND SFI.f.('TIO • IIF.MW"t.S OF POTENTIAl C'ONCERN 

1.1 TIINr.STf.N.('APTAIN'S CO\' f. Mlli'NCT SITF 

(I) 

Muimum Ma~imum Units Location Detection Range of Concf!'ntration Background 

Concentration Qualifier ofMuimum Frequency Detection Used for Value 

Concentration Limits Scr~ing 

0.0044 mgilcg CC-SB-13-4-6 1119 0.0018-0.097 0.0044 N/A -
O.oJS mgilcg CC-SB-27-0-2 2/19 0.0018-0.097 O.OIS N!A 

0.017 ingilcg CC-SB-27-0-2 3119 0.0018-0.097 0.017 N/A 

0.43 mgilcg CC-TP-2-4-5 11119 0.0018-0.097 0.43 N/A 

0.18 mgilcg CC-TP-2-4-5 8/19 0.0035-0.19 0.18 N/A 

0.12 E mgilcg CC-TP-2-4-5 11119 0.0035-0.19 0.12 N/A 

0.1 E mgilcg CC-SB-MW8-2-4 7119 0.0035-0.19 0.1 N/A 

0.0049 EN mgilcg CC-SB-20-4-6 1119 0.0035-0.19 0.0049 N/A 

0.1 EN mgilcg CC-SB-21-0-2 2/19 0.0018-0.097 0.1 N/A 

0.0084 E mgilcg CC-TP-3-5-6 1119 O.OOJS-0.19 0.0084 N/A 

0.0041 J mgilcg CC-TP-4-S-6 1119 0.0018-0.097 0.004t N!A 

0.034 E mgilcg CC-TP-2-4-5 S/19 0.0018-0.097 0.034 N/A 

5.5 mgilcg CC-SB-21-0-2 10119 0.035-1.88 5.5 N/A 

19700 mgilcg CC-SB-14-2-4 19119 42.9-63.6 19700 (2) 

1160 E mgllcs CC-SB-14-2-4 17119 12.9-19.1 1160 (2) 

2760 mgilcg CC-TP-1-7-8 19119 2.1 S-3.18 2760 (2) 

1200 mgilcg CC-SB-14-2-4 19119 42.9-63.6 1200 (2) 

6.8 mgilcg CC-SB-14-2-4 18119 1.07-1.59 6.8 (2) 

• 
(3) (S) 

Screening Porenrial Potential COPC Rationale for 

Toxicity Value ARAR!TBC ARAR!TBC Flag Contaminant 

Value (4) Source Deletion 

or Selection 

t.OE-01 c o.ooos SSL NO BCTS,BSL 

J.SE-01 c 0.003 SSL NO BCTS,BSL 

J.SE-01 c N/A N!A NO BCTS, BSL 

1.8E+OO c 10 SSL NO BCTS,BSL. 

2.7E+OO c 16 SSL NO BCTS, BSL 

1.9E+OO c 54 SSL NO BCTS,BSL 

1.9E+OO c 32 SSL NO BCTS,BSL 

4.0E-02 c 0.004 SSL NO BCTS,BSL 

4.7E->{)2 N 18 SSL NO BCTS,BSL 

- -- N/A N/A YES NTX 

1.4E-OI c 23 SSL NO BCTS. BSL 

7.0E-02 c 0.7 SSL NO BCTS,BSL 

3.2E-OI c I SSL YES ACTS,ASL 

7.8E->{)4 N N/A N/A NO BCTS,BSL 

3.1E->{)I N 5 SSL YES ACTS,ASL 

4.3E-OI c 29 SSL YES ACTS,ASL 

S.SE~3 N 1600 SSL YES ACTS 

1.6E~2 N 63 SSL NO BCTS,BSL 



CAS 

Number 

83-32-9 

120-12-7 

56-SS-3 

205-99-2 

207-08-9 

50-32-8 

191-24-2 

86-74-8 

218-01-9 

SJ-70-3 

132-64-9 

206-44-0 

86-73-7 

193-39-5 

91-20-3 

85-01-8 

129-00-0 

• 
Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: Particulales 
Exposure Point: Area A 

Chemical Minimum 

(I) 

Concentration 

Acenaphthene 0.052 

Anthncene 0.065 

Benzo(a)Anthracene 0.055 

Benzo(b )Fluoranthene 0.074 

Benzo(k)Fiuoranthene 0.11 

Benzo(a)Pyrene 0.051 

Benzo(g,h,i)Perylene 0.069 

Carbazole 0.063 

Chrysme 0.055 

Dibenz(a,h)Anthracene 0.054 

Dibenzofuran 0.046 

Fluoranthene 0.084 

Fluorene 0.043 

lndeno( 1.2,3-cd)Pyrene 0.064 

Naphthalene 0.041 

Phenanthrene 0.053 

Pyrene 0.087 

(I) 

Minimum Maximum 

Qualifier Concentration 

J 0.36 

J 0.7 

J 2.7 

J S.6 

J 0.21 

J 3.2 

J 1.6 

0.48 

J 1.9 

J 0.31 

J 0.13 

J S.8 

J 0.25 

J I.S 

J 0.041 

J 3 

J 4.5 

fl<TIIRRFNIT. OI~TRIRIITION A Nil ~rl ;f.f rill \Ill AI~ OF POTI'NTIAl CONCERN 
If TI'"'<;STIN CArT AI"'<; Cfl\T Allii'"I'T SIT!' 

Maximum Units Location Ottection Range of Coricennation Background 

Qualifier of Maximum Frequency lktection Used for Value 

\oncentnlion Umiu . Scr«ning 

J mgl\g CC-SB-18-4-6 41t9 0.354-4.65 0.36 N/A 

J mgl\g CC-SB-18-4-6 5119 0.354-4.65 0.7 NIA 

mgl\g CC -SB-18-4-6 11119 0.354-4.65 2.7 N!A 

mgl\g CC-SB-18-4-6 12/19 0.354-4.65 S.6 N!A 

J mgl\g CC-SB-12-4-6 311~ 0.354-4.65 0.21 N!A 

mgl\g CC-SB-18-4-6 10119 O.JS4-4.6S 3.2 N/A 

mgl\g CC-SB-18-4-6 8119 O.JS4-4.6S 1.6 N/A 

J mgl\g CC-SB-18-4-6 4119 O.JS4-4.6S 0.48 NIA 

mgl\g CC-SB-18-4-6 10119 0.354-4.65 1.9 NIA 

J mgl\g CC -SB-18-4-6 2/19 0.354-4.65 0.31 NIA 

J mgl\g CC-SB-18-4-6 2119 0.354-4.65 0.13 N/A 

mgl\g CC-SB-18-4-6 12/19 0.354-4.65 5.8 N/A 

J mgl\g CC-SB-18-4-6 5119 O.JS4-4.6S 0.25 NIA 

mg!kg CC-SB-18-4-6 7119 O.JS4-4.6S I.S N/A 

J mgl\g CC-SB-13-4-6 1119 0.354-4.65 0.041 N/A 

mgl\g CC -SB-18-4-6 11119 0.354-4.65 3 NIA 

mgl\g CC-SB-18-4-6 13119 O.JS4-4.6S 4.5 NIA 

• 
(3) (5) 

Screening Porenrial Potential COPC Rationale for 

Toxicity Value ARAR!TBC ARAR!TBC Flag Contaminant 

Value (4) Source Deletion 

or Selection 

4.7E-1{)3 N 570 SSL NO BCTS,BSL 

2.3E-1{)4 N 12000 SSL NO BCTS,BSL 

8.7E-OI c 2 SSL YES ASL 

8.7E-o'l c 5 SSL YES ASL 

8.7E-I{)O c 49 SSL NO BCTS,BSL 

8.7E-02 c 8 SSL YES ACTS,ASL 

- - N/A N!A YES NTX 

3.2E-I{)I c 0.6 SSL NO BCTS,BSL 

8.7E-I{)I c 160 SSL NO BCTS,BSL 

8.7E-02 c 2 SSL YES ASL 

3.1E-1{)2 N NIA N!A NO BCTS,BSL 

J.IE-1{)3 N 4300 SSL NO BCTS,BSL 

J.IE-I{JJ N 560 SSL NO BCTS,BSL 

8.7E-OI c 14 SSL YES ASL 

1.6E-I{JJ N 84 SSL NO BCTS,BSL 

-- - N/A N/A YES NTX 

2.3E-1{)3 N 4200 SSL NO BCTS,BSL 



• OCCURRENCE, DISTRIBUTION AND SEl:.F CHEMICALS OF POTENTIAL CONCERN 
UlUNGSTEN-C APT A IN'S COVE ADJUNCT SITE • 

CAS 

Number 

1606S-83-1 

7440-48-4 

7440-S0-8 

7439-89-6 

7439-92-1 

7439-9S-4 

7439-96-S 

7439-97-6 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-S 

7440-28-0 

7440-62-2 

7440-66-6 

S7-12-S 

cenario Timefhime: Future 

Medium: All Soil 

Exposure Medium: Particulates 
Exposure Point Area A 

Chemical Minimum 

(I) 

Concentntion 

Chromium S.7 

Cobalt 2.1 

Copper 16.S 

Iron 58SO 

Lead S7.S 

Magnesium 248 

Manganese liS 

Mercury 0.04 

Nickel 2.2 

Potassium lOS 

Selenium 1.3 

Silver 0.28 

Sodium 28.8 

Thallium 1.6 

Vanadium 7.4 

Zinc 27.7 

Cyanide 0.61 

(I) Minimum/miximum detected concentntion. 

(I) 

Minimum Maximum Maximum Units location 

Qualifier Concentration Qualifier of Maximum 

Concentration 

E 91.2 mg/kg CC-TP-3-S-6 

J 379 E mg/kg CC-TP-4-S-6 

11300 mg/kg CC-TP-1-7-8 

203000 mg/kg CC-SB-14-2-4 

29500 mg/kg CC-TP-1-7-8 

J 39100 mg/kg CC-TP-4-5-6 

30900 mg/kg CC-TP-6-S-6 

J 2.4 mg/kg CC -SB-18-4-6 

J 145 mg/kg CC-TP-1-7-8 

J 2500 mglkg CC-TP-2-4-S 

72 mglkg CC·TP-1-7-8 

J 245 mg/kg CC-TP-1-7-8 

J 14100 mg/kg CC-SB-14-2-4 

J 2.6 J mg/kg CC-SB-21-0-2 

J 41.7 mg/kg cc -SB-14-2-4 

17300 mglkg CC-SB-14-2-4 

J 0.79 mg/kg CC-TP-1-7-8 

(2) Background values from LT-MP-S, LT-MP-SB, LT-MP-IID, LT-MP-IIDB. LT-SB-13, LT-SB-13B, LT-TP-06. See Appendix A. 

(3) U.S. EPA Region Ill, 1998d, Rislc-Based Concentntion Table, Soil Residential RBCs 

{Cancer benchmart value • I E-06, HQ • 1.0) 

.(4) Soil Screening Levels Migr.~tion to Groundwater 20 OAF (mglkg) 

(S) Rationale Codes Selection Reason: 

Deletion Reason: 

Infrequent Detection but Associated Historically ( HIST) 

Frequent Detection (FD) 

Toxicity Information Available (TX) 

Above Screening levels (ASL) 

Above Background Levels (ABKG) 

Above CTS (ACTS) 

Infrequent Detection (IFD) 

Below Background Levels (BBKG) 

No Toxicity Information (NTX) 

Essential Nutrient {NUT) 

Below Screening level (BSl) 

Below CTS (BCTS) 

Detection 

Frequency 

19/19 

19119 

19119 

19/19 

19/19 

19119 

19119 

19119 

19119 

19119 

18119 

19/19 

19119 

3118 

19119 

19119 

2119 

Range of Concentration 

Detection Used for 

Limits Screening 

2.1S·3.18 91.2 

10.7-IS.9 379 

5.36-7.95 11300 

21.5-31.8 203000 

0.64-0.9~ 29~00 

1073-1590 39100 

3.22-4.77 30900 

0.11-0.16 2.4 

8.58-12.7 145 

1073-1590 2500 

1.07-1.59 72 

2.15-3.18 245 

1073-1590 14100 

2.15-3.18 2.6 

10.7-15.9 41.7 

4.29-6.36 17300 

0.54-0.8 0.79 

Definitions: 

(3) 

Background Screening Potential 

Value Toxicity Value ARAR!fBC 

Value (4) 

(2) 1.2E<{)S N 38 

(2) 4.7E<{)3 N N/A 

(2) 3.1 E<{)3 N N/A 

(2) 2.3E<{)4 N N/A 

(2) .. .. 400 

(2) .. .. N/A 

(2) 1.6E<{)3 N N/A 

(2) .. .. 2 

(2) 1.6E<{)3 N 130 

(2) - .. N/A 

(2) 3.9E<{)2 N s 
(2) 3.9E<{)2 N 34 

(2) .. - N/A 

(2) S.SE<{)O N 0.7 

(2) S.5E<{)2 N 6000 

(2) 2.3E<{)4 N 12000 

(2) 1.6E<{)3 N 40 

N/A • Not Applicable 

CRQL • Contnct Required Quantitation Limit 

CRDL • Contract Required Detection Limit 

COPC • Chemical of Potential Concern 

Potential COPC 

ARAR!TBC Flag 

Source 

SSL NO 

N/A YES 

N/A YES. 

N/A YES 

SSL YES 

N/A NO 

N/A YES 

SSL NO 

SSL NO 

N/A NO 

SSL NO 

SSL NO 

N/A NO 

SSL NO 

SSL NO 

SSL NO 

SSL NO 

ARAR!TBC • Applicable or Rdevantand Appropriate Requiremenlffo Be Considered 

RBC • Risk-Based Concentration 

CTS • Concentration I Toxicity Screen (See Appendix C) 

E • Estimated Value 

J • Estimated Value, compound present below CRQL butaboveiDL 

C .. Cucinogenic 

N • Non-Carcinogenic 

(S) 

Rationale for 

Contaminant 

Deletion 

or Selection 

BCTS,BSL 

ACTS 

ACTS,ASL 

ACTS,ASL 

NTX,ABKG 

NUT 

ACTS,ASL 

BCTS 

BCTS,BSL 

NUT 

BCTS,BSL 

BCTS 

NUT. 

BCTS, BSL 

BCTS,BSL 

BCTS, BSL 

BCTS,BSL 



• TA. 
O<TURRENCE. DISTRIRUTION AND SELECTIO vt CIIF.MICALS OF POTENTIAL CONCERN • LllUNGSTEN-CAPTAIN"S COVE ADJ\JNCT SITE 

Scenario Timeftame: Future 

Medium: All Soil 

Exposure Medium: All Soil 
Exposure Point: Area G 

(I) (I) (3) (S) 

CAS Chemical Minimum Minimum Maximum Maximum Uniu localion DeJection Rangrof C oncmtration Background Screening Potenlial Potenlial COPC Rationale for 

Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Valur Toxicity Value ARAR!TBC ARARffBC Flag Contaminant 

Concentration limils Scrtening Valut (4) Source Deletion 

or Selection 

78-93-3 2-Butanone 0.012 0.012 mglkg CC-TP-S-6-7 1110 O.oJ 1-0.013 0.012 NIA 4.7E+()4 N NIA NIA NO BCTS,BSL 

IH0-20-7 Xylenes (total) 0.018 O.oJ8 ms/kg CC-TP-6-S-6 1110 0.011-0.013 0.018 NIA 1.6E->()S N 190 SSL NO· BCTS,BSL 

83-32-9 Acenaphthene 0.47 4.1· mg/kg CC-SB-22-2-4 3110 0.356-4.41 4.1 NIA 4.7E->()3 N 570 SSL NO BCTS,BSL 

208-96-8 Acenaphthylene 0.077 J 0.077 J mglkg CC-SB-22-2-4 1110 0.356-4.41 0.077 NIA - - NIA NIA YES NTX 

120-12-7 Anthncene 0.85 4.6 ms/kg CC-SB-22-2-4 3110 0.356-4.41 4.6 NIA 2.JE+()4 N 12000 SSL NO BCTS,BSL 

56-55-3 Benzo(a)Anthncene 0.054 J 4 ms/kg CC-SB-22-2-4 6110 O.JS6-4.41 4 NIA 8.7E-OI c 2 SSL YES ACTS.ASL 

205-99-2 Benzo(b )Fiuoranthene 0.19 J 3.7 mglkg CC-SB-22-2-4 6110 O.JS6-4.41 3.7 NIA 8.7E-OI c 5 SSL YES ASL -
207-08-9 Benzo(k)Fiuoranthtne 0.064 J 0.57 J mglkg CC-SB-22-2-4 2110 0.356-4.41 0.57 NIA 8.7E->()O c 49 SSL NO BCTS,BSL 

50-32-8 Benzo(a)Pyrene 0.1 J 1.6 mslkg CC-SB-22-2-4 6110 O.JS6-4.41 1.6 NIA 8.7E-02 c 8 SSL YES ACTS,ASL 

191-24-2 Benzo(g,h,i)Perylene 0.077 J 0.45 J niglkg CC-SB-22-2-4 5110 0.356-4.41 0.45 NIA - - NIA NIA YES NTX 

86-74-8 Carbazole 0.14 J 2.7 mslkg CC-SB-22-2-4 3110 0.356-4.41 2.7 NIA 3.2E->()I c 0.6 SSL NO BCTS, BSL 

218-01-9 Chrysene 0.1 J 3.1 ms/kg CC-SB-22-2-4 6110 0.356-4.41 3.1 NIA 8.7E->()I c 160 SSL NO BCTS,BSL 

132-64-9 Dibenzofuran 0.23 J 2.5 mslkg CC-SB-04-2-4 3110 0.356-4.41 2.5 NIA 3.1E->()2 N NIA NIA NO BCTS,BSL 

84-74-2 Di-n-butylphthalate 0.045 J 0.098 J ms/kg CC-SB-23-4-6 3110 0.356-4.41 0.098 NIA 7.8E->()3 N 2300 SSL NO BCTS,BSL 

105-67-9 2,4-Dimethylphtnol 0.12 J 0.12 J ms/kg CC-SB-04-2-4 1110 0.356-4.41 0.12 NIA 1.6E->()3 N 9 SSL NO BCTS,BSL 

206-44-0 Fluoranthene 0.13 J 8.6 mglkg CC-SB-22-2-4 7110 0.356-4.41 8.6 NIA 3.1E->()3 N 4300 SSL NO BCTS,BSL 

86-73-7 Fluorene 0.39 3.7 mslkg CC-SB-22-2-4 3110 0.356-4.41 3.7 NIA 3.1E->()3 N 560 SSL NO BCTS,BSL 

193-39-S lndeno(l ,2,3-<:d)Pyrene 0.085 J 0.49 J mslkg CC-SB-22-2-4 SilO 0.356-4.41 0.49 NIA 8.7E-OI c 14 SSL NO BCTS,BSL 

91-57-6 2-Methylnaphthalene O.IS J 3.2 ms/kg CC-SB-04-2-4 4110 O.JS6-4.41 3.2 NIA 1.6E->()3 N NIA NIA NO BCTS,BSL 

106-44-S 4-Methylphtnol 0.13 J 0.13 J ms/kg CC-SB-04-2-4 1110 O.JS6-4.41 0.13 NIA 3.9E->()2 N NIA NIA NO BCTS,BSL 

91-20-3 Naphthaltne 0.18 J 6.1 mslkg CC-SB-04-2-4 3110 O.JS6-4.41 6.1 NIA 1.6E->()3 N 84 SSL NO BCTS,BSL 

86-30-6 N-niJrosodiphenylarnine 0.14 J 0.14 J mslkg CC-SB-04-2-4 1110 0.356-4.41 0.14 NIA I.JE->()2 c I SSL NO BCTS,BSL 

85-01-8 Phtnanthrene 0.088 J 8.6 mglkg CC-SB-22-2-4 7110 0.356-4.41 8.6 NIA - - NIA NIA YES NTX 

108-95-2 Phtnol 0.2 J 0.2 J mglkg CC-SB-24-6-8 1110 0.356-4.41 0.2 NIA 4.7E+()4 N 100 SSL NO BCTS,BSL 

129-00-0 Pyrene 0.04 J 9.5 mglkg CC-SB-22-2-4 8/10 0.356-4.41 9.5 NIA 2.3E->()3 N 4200 SSL NO BCTS,BSL 



• 
~cenario Time frame: Future 

Medium: All Soil 

Exposure Medium: All Soil 
Exposure Point: Area G 

(I) (I) 

CAS Chemical Minimum Minimum Maximum 

Number Concentration Qualifitr Concentration 

7440-48-4 Cobalt 6.6 I 172 

7440-50-8 Copper 17.6 1850 

7439-89~ Iron 10500 132000 

7439-92-1 Lead 21.9 3000 

7439-95-4 Magnesium 887 I 2990 

7439-96-5 Manganese 269 215000 

7439-97-6 MtreUJY 0.02 I 4.1 

7440-02-0 Nickel 10 82.2 

7440-09-7 Potassium 339 I 1310 

7782-49-2 Selenium 0.69 I 133 

7440-22-4 Silvtr 0.26 I 72.2 

7440-23-5 Sodium 30 I 9150 

7440-28-0 Thallium 3.9 3.9 

ocn•RRI'NCF.. lliSlRIRI'TION ANO ~H;;,.CIIr\f!CAI.S 01' POTENTIAL CONCERN 
1.1 T1 IN<;STFN-CAPT AI"''S CO\'f AOJI 1N!"T SIT F. 

Mu.imum Units location Dettttion Rangt of C:oncentralion Background 

Qualifitr of Maximum Frequency Detection Used for Value 

( oncentration Limits Screening 

mg/l:g CC-SB-24-6-8 10110 10.8-13.4 172 (2) 

mg/l:g CC-SB-26-6-8 10119 5.39~.68 1850 (2) 

mg/l:g CC-SB-23-4-6 10110 21.6-26.7 132000 (2) 

mg/l:g CC-SB-24~-8 10110 0.65-0.8 3000 (2) 

mg/l:g CC-SB-04-2-4 10110 1079-1335 2990 (2) 

mg/l:g CC-SB-24-6-8 10110 3.24-4 215000 (2) 

mgll:g CC-TP-6-5~ 10110 0.11-0.13 4.1 (2) 

mg/l:g CC-SB-22-2-4 10110 8.63-10.7 82.2 (2) 

mg/l:g CC-SB-04-2-4 10110 t079-1335 1310 (2) 

mg/l:g CC -SB-24-6-8 8/10 1.08-I.J4 133 (2) 

mg/l:g CC,TP-6-5-6 10110 2.15-2.67 72.2 (2) 

mg/l:g CC-SB-26-6-8 10110 1079-1335 9150 (2) 

mg/l:g CC -SB-04-2-4 118 2.16-2.67 3.9 (2) 

• 
(3) (5) 

Screening Potential Pottritial COPC Rationale for 

Toxicity Value ARARITBC ARARITBC Flag Contaminant 

Value (4) Source Deletion 

or Selection 

4.7E->{)3 N N/A N/A NO BCTS,BSL 

3.JE->{)3 N N/A N/A NO BCTS, BSL 

2.3E->{)4 N N/A N/A YES ACTS,ASL 

- - 400 SSL YES NTX,ABKG 

- - N/A N/A NO NUT 

1.6E->{)3 N N/A NIA YES ACTS,ASL 

- - 2 SSL NO iiCTS 

1.6E->{)3 N 130 SSL NO BCTS,BSL 

- - N/A N/A NO NUT 

3.9E->{)2 N 5 SSL NO BCTS,BSL 

3.9E->{)2 N 34 SSL NO BCTS,BSL 

- - N/A N/A NO NUT 

S.SE->{)0 N 0.7 SSL NO BCTS,BSL 

7440-62-2 Vanadium 13.3 I 31.6 mg/l:g CC-SB-23-~ 10110 10.8-13.4 31.6 (2) S.SE->{)2 N 6000 SSL NO BCTS, BSL, BBKG 

7440-66-6 Zinc 33.8 1780 mg/l:g CC-SB-26~-8 

(I) Minimum/maximum detected concentration. 

(2) Background values from LT-MP-5, LT-MP-5B, LT-MP-IID, LT-MP-IIDB, LT-SB-13. LT-SB-13B, LT-TP-06. Ste Appendix A. 

(3) U.S. EPA Region Ill, 1998d, Risk-Based Concentration Table, Soil Residential RBCs 

(Cancer benchmark value • I E-06, HQ • 1.0) 

(4) Soil Screening Levels Migration to Groundwater 20 DAF (mg/l:g) 

(5) Rationale Codes Selection Reason: 

Deletion Reason: 

Infrequent Detection but Associated Historically (Hrsn 

Frequent Detection (FD) 

Toxicity lnfonnation Available (TX) 

Above Scr.ening Levels (ASL) 

Above Background Levels (ABKG) 

Above CTS (ACTS) 

Infrequent Detection (IFD) 

Below Background Levels (BRKG) 

No Toxicity fnfonnation (NTX) 

Essential Nutrient (NUT) 

Below Screening L~vel (RSL) 

Below CTS (BCTS) 

10110 4.32-5.34 1780 

Definitions: 

(2) 2.3E->{)4 N 12000 

N!A • Not Applicable 

CRQL • Contraet Required Quantitation Limit 

CRDL - Contraet Required Detection Limit 

COPC • Chemical of Potential Concern 

SSL NO BCTS,BSL 

ARARITBC • Applicable or Relevant and Appropriate Requirement/To Be Considtred 

RBC • Risk-Based Concentration 

CTS • Concentration I Toxicity Scrten (Ste Appendix C) 

E • Estimated Value 

I• Estimated Value, compound present below CRQL butabovelDL 

C == Carcinogenic 

N "" Non-Carcinogenic 



CAS 

Numbor 

319-85-7 

319-85-7 

57-74-9 

72-54-8 

72-55-9 

50-29-3 

60-57-1 

115-29-7 

1031-07-8 

53494-70-5 

76-44-8 

1024-57-3 

t2672-29-6 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

16065-83-1 

• 
~cenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: Particulates 
Exposure Point: Area G 

Ch<mical Minimum 

(I) 

Concentration 

beta-BHC 0.0021 

delta-BHC 0.0019 

Chlordane (total) 0.0025 

4,4'-DDD 0.003 

4,4'-DDE 0.0086 

4,4'-DDT 0.011 

Dieldrin 0.0068 

Endosulfan I 0.0024 

Endosulfan sulfate 0.0052 

Endrin ketone 0.0068 

Heptachlor 0.0039 

Heptachlor epoxide 0.0024 

PCBs (total) 0.152 

Aluminum 3300 

Antimony 2.1 

Arm.ic 3.9 

Barium 41.2 

Beryllium 0.08 

Cadmium 0.33 

Calcium 988 

Chromium 9.1 

Minimum 

Qualifier 

EN 

E 

J 

EN 

EN 

EN 

EN 

EN 

EN 

J 

J 

J 

J 

J 

E 

Maximum 

O<Tl!RRF.NCF.. lliSIRIRI'THlN ANO SFI :(~·-IIFMICAI.S OF POTENTIAl. CONCERN 
U TIJNc;~HN-CAPT ,\IN'S CO\" F. AOfl 'NCT SITF. 

(I) 

Muimum Units Location Detection Rango of C onctntration Background 

Concentralion Qualifier of Maximum Froquoncy Dotoction Used for Valuo 

Concentration Limits Scr=ing 

0.0021 EN mgl\g CC-SB-23-4-6 1110 0.0018-0.23 0.0021 N!A 

0.0019 E mgl\g CC-SB-22-2-4 1110 0.0018-0.23 0.0019 NIA 

0.065 mgl\g CC-SB-MW7-2-4 6110 0.0018-0.23 0.065 N!A 

0.061 mg)kg CC-SB-MW7-2-4 4110 0.0036-0.44 0.061 N!A 

0.014 EN mgl\g CC-SB-23-4-6 2110 0.0036-0.44 0.014 NIA 

O.o28 EN mgl\g CC-SB-04-2-4 4110 0.0036-0.44 0.028 N!A 

0.012 EN mgl\g CC-SB-23-4-6 2110 0.0036-0.44 0.012 N/A 

0.25 EN mgl\g CC-TP-6-5-6 5110 0.0018-0.23 0.25 NIA 

0.0052 EN mgl\g CC-SB-22-2-4 1110 0.0036-0.44 0.0052 N!A 

0.024 EN mgl\g CC-SB-MW7-2-4 6110 0.0036-0.44 0.024 N!A 

0.0039 EN mgl\g CC-SB-23-4-6 1110 0.0018-0.23 0.0039 N!A 

0.0057 J mgl\g CC-SB-MW7-2-4 2110 0.0018-0.23 0.0057 N/A 

12 mgl\g CC-TP-6-5-6 6/10 0.036-4.4 12 N!A 

8230 mgl\g CC-SB-04-2-4 10110 43.1-53.4 8230 (2) 

201 mgl\g CC-SB-24-6-8 6/10 12.9-16 201 (2) 

341 mgl\g CC-SB-26-6-B 10110 2.16-2.67 341 (2) 

8SS mgl\g CC-SB-24-6-8 10110 43.2-53.4 855 (2) 

5.4 mgl\g CC-TP-6-5-6 9/10 1.08-1.34 5.4 (2) 

37.2 mgl\g CC-SB-26-6-8 10110 1.08-1.34 37.2 (2) 

204000 mgl\g CC-SB-26-6-8 10/10 1079-1335 204000 (2) 

244 mgl\g CC-SB-24-6-8 10110 2.16·2.67 244 (2) 

• 
(3) (5) 

Scr=ing Polonlial Polonlial COPC Rationale for 

Toxicity Valuo ARAR!TBC ARAR!TBC Flag Contaminant 

Value (4) Source De lotion 

or Seloction 

3.5E-OI c 0.003 SSL NO BCTS,BSL 

3.5E-OI c N/A NIA NO BCTS,BSL 

1.8E+OO c 10 SSL NO BCTS,BSL 

2.7E+OO c 16 SSL NO BCTS,BSL 

1.9E+OO c 54 SSL NO BCTS,BSL 

1.9E+OO c 32 SSL NO BCTS,BSL 

4.0E-02 c 0.004 SSL NO BCTS,BSL 

4.7E-+()2 N 18 SSL NO BCTS,BSL 

-- - N/A N/A YES NTX 

-- - N/A NIA YES NTX 

1.4E-OI c 23 SSL NO BCTS,BSL 

7.0E-02 c 0.7 SSL NO BCTS,BSL 

3.2E-OI c I SSL YES ACTS,ASL 

7.8E-+()4 N N/A N/A NO BCTS,BSL 

3.1E-+()I N 5 SSL YES ACTS,ASL 

4.3E-Ol c 29 SSL YES ACTS,ASL 

5.5E-+()3 N 1600 SSL NO BCTS,BSL 

1.6E-+()2 N 63 SSL NO BSL,BBKG 

7.8E-+()I N 8 SSL YES ACTS 

- .. N!A N/A NO NUT 

1.2E-+()5 N 38 SSL NO BCTS,BSL 



CAS 

Number 

71-43-2 

108-90-7 

67-66-3 

107-06-2 

540-59-0 

7S-09-2 

127-18-4 

108-88-3 

79-01-6 

7S-OI-4 

133().20-7 

83-32-9 

111-44-4 

117-81-7 

86-74-8 

95-57-8 

132-64-9 

95-S0-1 

541-73-1 

106-46-7 

84-66-2 

86-73-7 

91-57-6 

106-44-S 

91-20-3 

108-9S-2 

12().82-1 

1031-07-8 

7429-9().5 

7440-36-0 

744().38-2 

7440-39-3 

7440-41-7 

7440-43-9 

744().7().2 

• 
cenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 
Exposure Point Underlying the site 

Chemical Minimum 

(I) 

Concentration 

Benzene 0.0084 

Chlorobenzene 0.0026 

Chloroform 0.61 

I ,2-Dichloroethane 0.0042 

I ,2-Dichloroelhene 0.0022 

Methylene chloride 0.026 

Telnchloroethene 0.13 

Toluene 0.088 

Trichloroelhene 0.07 

Vinyl chloride 0.0026 

Xylenes (lolal) 0.0025 

Acenaphthene 0.0013 

bis(2-chloroelhyl)elher 0.0037 

bis(2-ethylhexyl)phthalale 0.0028 

Carbazole 0.0018 

2-Chlorophenol 0.0015 

Dibenzofuran 0.0062 

I ,2-Dichlorobenzene 0.019 

I ,3-Dichlorobenzene 0.01 

I ,4-Dichlorobenzene 0.037 

Dielhylphthalale 0.0012 

Fluorene 0.0047 

2-Melhylnaphthalene 0.0017 

4-Melhylphenol 0.0022 

Naphthalene o.ooss 

Phenol 0.0021 

I ,2,4-Trichlorobenzene 0.0025 

Endosulfan sulfate 0.00017 

Aluminum 0.467 

Antimony 0.01 ss 

Arsenic o.oro5 

Barium 0.121 

Beryllium 0.00017 

Cadmium 0.00071 

Calcium 30.2 

Minimum 

Qualifier 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

J 

J 

J 

J 

I 

J 

I 

I 

J 

J 

J 

J 

Ma:timum 

ocn •RRfNtT. !li~TRIIll 'li!N "'"' SFI r
1
t.r ("Ill' \II! ~I.S OF POTENTIAl C"ONC"ERN 

II 1\INC;S II'N-UIPT A IN'S ("0\"1 ADJI'NCT SITF. 

{I) 

Maximum Units Location ~teet ion Rang• or roncenb'ation Background 

Concentration Qualifier or Maximum Frt-quency Dttection Used for Value 

Concentration Limits Screening 

0.013 I mg!L CC-MW-CDM-2 2/10 0.01 0.013 NIA 

o.s mg!L CC-MW-CDM-2 SilO 0.01 O.S NIA 

0.61 mg!L CC-MW-CDM-2 1110 0.01 0.61 NIA 

0.0042 mg!L CC-MW-CDM-4 1110 0.01 0.0042 N/A 

0.218 mg!L C"C-MW-CDM-2 2/10 0.01 0.218 NIA 

0.026 I mg!L CC-MW-CDM-2 l/10 0.01 0.026 NIA 

0.13 mg!L CC-MW-CDM-2 1110 0.01 0.13 NIA 

0.088 mg!L CC-MW-3 1110 0.01 0.088 NIA 

0.07 mg!L CC-MW-CDM-2 1/10 0.01 0.07 N/A 

0.19 mg!L CC-MW-CDM-2 2110 0.01 0.19 NIA 

0.0025 I mg!L CC-MW-3 l/10 0.01 0.002S NIA 

0.019 mg!L CC-MW-2 2/10 0.01 0.019 NIA 

0.0037 I mg!L CC-MW-CDM-1 1110 0.01 0.0037 NIA 

0.0028 I mg!L CC-MW-CDM-2 1/10 0.01 0.0028 N/A 

0.0018 I mg!L CC-MW-2 1/10 0.01 0.0018 N/A 

0.0021 I mg!L CC-MW-CDM-1 2110 0.01 0.0021 NIA 

0.0062 J mg!L CC-MW-2 l/10 0.01 0.0062 NIA 

0.019 mg!L CC-MW-CDM-2 1110 0.01 0.019 NIA 

0.01 mg!L CC-MW-CDM-2 1110 0.01 0.01 NIA 

0.037 mg!L CC-MW-CDM-2 1110 o.oi 0.037 NIA 

0.0012 J mg!L CC-MW-3 1110 0.01 0.0012 N/A 

0.0047 J mg!L CC-MW-2 1/10 0.01 0.0047 NIA 

0.0017 J mg!L CC-MW-J 1110 o.or 0.0017 NIA 

0.0022 I mg!L CC-MW-3 1110 001 0.0022 N/A 

o.ooss J mg!L CC-MW-3 1110 o.or 0.0055 N/A 

0.0011 J mg!L CC-MW-CDM-1 1110 0.01 0.0021 NIA 

O.Q.\1 mg1L CC-MW-C!JM-2 2110 0 01 0 031 NIA 

0.00017 mgll. CC-MW-C!JM-4 1110 00001 000017 NIA 

121 mg'L CC-MW-S 10'10 0~ 121 (2) 

0.0Sh6 J mg'l. CC-MW-6 _1,10 Oflh 0 0\bh (2) 

11.4 ml:·t C"C-MW-R 10 10 0 01 114 12) 

0 44R m~ I. ('C.MW-1 10 10 n! o.uJt 11) 

OOOM ntt:l ('('.\{\\'. < 1 Ill n 1•1( n fttk',..., I~ I 

00041 J mgl (T.MW-~ 410 n '"'( 000.&1 I!) 

203 m~·l. cc.Mw.s 10 10 • !O\ 1!1 

• 
' 

(3j (S) 

Screening Potential Polential COPC Rationale for 

Toxicily Value ARARITBC ARAR!TBC Flag Contaminant 

Value (4) Source Deletion 

or Seleerion 

3.6E-04 c o.oos MCL YES ACTS,AC 

3.SE-02 N NIA N/A YES ACTS,ASL 

I.SE-04 c 0.110.08 MCL YES ACTS,ASL 

1.2E-04 c 0.005 MCL YES ACTS,ASL 

S.5E-02 N 0.110.07 MCL YES ASL 

4.1E-03 c o.oos MCL YES ASL 

I.IE-03 c 0.005 MCL YES ASL 

7.5E-01 N I MCL YES ACTS 

1.6E-03 c 0.005 MCL YES ASL 

1.9E-05 c 0.002 MCL YES ASL 

1.2E+()I N 10 MCL NO BCTS,BSL 

2.2E+()O N N/A NIA NO BCTS,BSL 

6.1E-OS c NIA NIA YES ASL 

4.8E-OJ c 0.006 MCL NO BCTS,BSL 

J.JE-03 c N/A NIA NO BCTS,BSL 

1.8E-OI N N/A N/A NO BCTS, BSL 

2.4E-02 N N/A N/A 'NO BCTS,BSL 

6.4E-02 N 0.6 MCL NO BCTS,BSL 

1.4E-02 N N/A N/A NO BCTS,BSL 

4.7E-04 c O.o75 MCL YES ASL 

2.9E+()I N NIA NIA NO BCTS,BSL 

I.SE+()O N N/A N/A NO BCTS,BSL 

1.2E+()2 N NIA N/A NO BCTS,BSL 

1.8E-OI N NIA N/A NO BSL 

7.JE+()2 N NIA N/A NO BCTS,BSL 

2.2E+()I N N/A N/A NO BCTS,BSL 

1.9E-OI N O.o7 MCL NO BCTS,BSL 

-- -- NIA N/A YES NTX 

J.7E«ll N NIA N/A NO BBKG 

1.5E-02 N 0.006 MCL YES ASL 

4.5E-05 c 0.05 MCL YES ACTS,ASL 

2 6E •OO N 2 MCL NO BCTS,BSL 

1 Jr:.m N 0.004 MCL NO BCTS. BSL 

I.SF.-02 N 0.005 MCL NO BCTS,BSL 

.. .. NIA N/A NO NUT 



• OCCURRENCE. DISTRIBUTION AND SEl:a~ CHEMICAlS OF POTENTIAl CONCERN 
ll TUNGSTEN-CAPTAIN'S COVE ADJUNCT SITE • 

CAS 

!scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 
Exposure Point: Underlying the site 

Chemical Minimum 

(I) (I) 

Minimum Maximum 

Number Concentration Qualifier Concentration 

71-43-2 Benzene 0.0084 

108-90-7 Chlorobenzene 0.0026 

67-66-3 Chloroform 0.61 

107-06-2 1,2-Dichloroethane 0.0042 

540-59-0 1,2-Dichloroethene 0.0022 

75-09-2 Methylene chloride 0.026 

127-18-4 Tetrachloroethene 0.13 

108-88-3 Toluene 0.088 

79-01-6 Trichloroethene 0.07 

75-01-4 Vinyl chloride 0.0026 

1330-20-7 Xylenes (total) 0.0025 

( 1) Minimum/maximum detected concentration. 

(2) Background not applicable for volatile organics 

J 0.013 

J 0.5 

0.61 

0.0042 

J 0.218 

J 0.026 

0.13 

0.088 

0.07 

J 0.19 

J 0.0025 

(3) U.S. EPA Region Ill, 1998, Risk-Based Concentration Table, Tap Water RBCs 

(Cancer benchmark value • 1 E-06, HQ ~ 1.0) 

(4) Soil Screening Levels Migration to Groundwater 20 OAF (mg/kg) 

Maximum Units 

Qualifier 

J mgll. 

mgll. 

mgll. 

mgll. 

mgll 

J mgll. 

mgll. 

mgll. 

mgll. 

mgll 

J mgll. 

(5) Rationale Codes. Selection Reason: Infrequent Detection but Associated Historically (lliST) 

Frequent Detection (FD) 

Deletion Reason: 

Toxicity Information Available (TX) 

Above Screening Levels (ASl) 

Above Background levels (ABKG) 

Above CTS (ACTS) . 

Class A Carcinogen (AC) 

Infrequent Detection (IFD) 

Below Background levels (BBKG) 

No Toxicity Information (NTX) 

Essential Nutrient (NUT) 

Below Screening Level (BSl) 

Below CTS (BCTS) 

location Detection Range of 

of Maximum Frequency Detection 

Concentralion limits 

CC-MW-CDM-2 2110 0.01 

CC-MW-CDM-2 5!10 0.01 

CC-MW-CDM-2 1110 O.ot 

CC-MW-CDM-4 1110 001 

CC-MW-CDM-2 2!10 0 01 

CC-MW-CDM-2 1!10 001 

CC-MW-CDM-2 1110 001 

CC-MW-3 1110 001 

CC-MW-CDM-2 1110 001 

CC-MW-CDM-2 2110 0.01 

CC-MW-3 1110 0.01 

Concentration 

Used for 

Screening 

0.013 

0.5 

0.61 

0 0042 

0 21R 

0 026 

OIJ 

O.OR8 

0.07 

0.19 

0.0025 

Definitions: 

(3) 

Background Screening Potential 

Value Toxicity Value ARAR!TBC 

Value'(4) 

NIA 3.6E-04 c 0.005 

N!A 3.5E-02 N N/A 

NtA I.SE-04 c 0.110.08 

N!A 1.2E-04 c 0.005 

N'A 5.5E-02 N 0.110.07 

N1A 4.1E-03 c 0.005 

N!A 1.1 E-03 c 0.005 

N/A 7.5E-01 N I 

NiA 1.6E-03 c 0.005 

NiA 1.9E-05 c 0.002 

N!A 1.2E+{)1 N 10 

N! A • Not Applicable 

CRQl ~ Contract Required Quantitation limit 

CRDl =Contract Required Detection limit 

COPC - Chemical of Potential Concern 

Potential COPC Rationale for 

ARAR!TBC Flag Contaminant 

Source Deletion 

or Selection 

MCL YES ACTS,AC 

N/A YES ACTS,ASl 

MCl YES ACTS,ASl 

MCl YES ACTS,ASl 

MCl YES ASl 

MCl YES ASl 

MCl YES ASl 

MCl YES ACTS 

MCl YES ASl 

MCl YES ASl 

MCl NO BCTS,BSL 

ARAR!TBC • Applicable or Relevant and Appropriate Requirement/To Be Considered 

RBC - Risk-Based Concentration 

CTS- Concentration I Toxicity Screen (See Appendix C) 

E- Estimated Value 

J • Estimated Value, compound present below CRQl but above IDL 

C - Carcinogenic 

N • Non-Carcinogenic 

(5) 



• O<Tt'RRF.NCF.. I>ISTRIRI 1TIO'I "Nil SI'L:< .. F CllfMICAI.S Of POTFNTIAL CONCERN 
II Tl'N<;sTFN·CAPTAIN'S ('0\'F. AIHI'NCT SITE • 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 
Exposure Point: Retention Ponds and low area 

(I) 

CAS Chemical Minimum 

Number Concentration 

-
. - --

(I) Minimum/maximum detected concentration. 

(3) Not Available for surface water 

(5) Rationale Codes Selection Reason: 

Minimum 

Qualifier 

(I) 

Maximum Maximum UnitJ 

Concentration Qualifirr 

Infrequent Detection but Associated Historically (HIST) 

Frequent Detection (FD) 

Toxicity Information Available (TX) 

Above Screening levels (ASl) 

Above Background levels (ABKG) 

Above CTS (ACTS) 

Deletion Reason Infrequent Detection (lFD) 

Below Background levels (BBKG) 

No ToxicitY Information (NTX) 

Essential Nutrient (NUT) 

Below Screening level (BSL) 

Below CTS (BCTS) 

Location Detection 

of Maximum Frequency 

C'oncentntion 

Range of Concentration 

Detection Used for 

limitJ Screening 

Definitions: 

(3) 

Background Screening Potential 

Value Toxicity Value ARAR!TBC 

Value (4) 

N! A = Not Applicable 

CRQl =Contract Required Quantitation limit 

CRDl = Contract Required Detection limit 

COPC = Chemical of Potential Concern 

(5) 

Potential COPC Rationale for 

ARAR!TBC Flag Contaminant 

Source Deletion 

or Selection 
-·· 

ARAR!TBC = Applicable or Relevant and Appropriate Requirement/To Be Consid<red 

RBC = Risk-Based Concentration 

CTS =Concentration I Toxicity Screen (See Appendix C) 

E = Estimated Value 

J = Estimated Value, compound present below CRQl but above IDl 

C = Carcinogenic 

N = Non-Carcinogenic 



CAS 

• 
cenario Timeftame: Current/Future 

edium: Stdiment 

xposure Medium: Sediment 
xposure Point Retention Ponds 

Chemical Mit~imum 

(I) 

Minimum Maximum 

OCCI IRRFNCE. OISTRIRIITION AND SEI.;~~·CIIEMIC"AI.S OF POTENTIAL CONCERN 
1.1 TI.INGSTEN·CAPTAIN"S COVF. A!lii!NCT SITE 

(I) 

Ma:-.:imum Units location Delection Range of Concentration Background 

• 
(3) (5) 

Scrtming Potential Potential COPC Rationale for 

Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Delection Used for Volue To•icily Value ARAR!fBC ARAR!fBC Flag Contaminant 

Concentration 

7439-95-4 Magnesium 332 J 2780 J mglkg CC-SED-3 

7439-96-S Manganese 52.5 386 E mgllcg CC-SED-3 

7439-97-6 Mercury 0.35 E 0.35 E mglkg CC-SED-3 

7440.02-0 Nickel 2.3 J 41.2 E mglkg CC-SED-3 

7440-09-7 Potassium ISO J 1420 J mglkg CC-SED-3 

7782-49-2 Selenium 3.1 E 3.1 E mgllcg CC-SED-3 

7440-22-4 Silver 7.2 E 7.2 E mglkg CC-SED-3 

7440-23-5 Sodium 121 J 121 J mglkg cc:sED-3 

7440-62-2 Vanadium 3.6 J 43.9 E mgllcg CC-SED-3 

7440-66-6 Zinc 364 E 364 E mgllcg CC-SED-3 

(I) Minimumlmuimum detected concenlntion. 

(2) Background values from LT-MP-5, LT-MP-5B, LT-MP-110, LT-MP-IIDB, LT-SB-13, LT-SB-13B. LT-TP-06. See App<ndi• A. 

(3) Nol Available for sediment 

( 5) Rationale Codes Selection Reason: 

Deletion Reason: 

Infrequent Detection but Associated Hi<;~orically CHIST) 

Frequent Delection (FD) 

To•icily Ia formation Available (TX) 

Above Sereening levels (ASL) 

Above Background Levels (ABKG) 

Above CTS (ACTS) 

Class A Carcinogen (AC) 

Infrequent Delection (IFD) 

Below Background Levels CBBKG) 

No To• icily Information (NTX) 

Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Below CTS (BCTS) 

limits Screening 

212 1221-3058 2780 

212 3.66-9.17 386 

112 0.12.0.31 0.35 

212 9.71-24.5 41.2 

212 t221-30S8 1420 

112 1.22-3.06 3.1 

112 2.44-6.12 7.2 

112 1221-3058 121 

212 12.2-30.6 43.9 

112 4.88-12.2 364 

~finilions: 

Value(4) 

(2) - -
(2) -- -
(2) - -
(2) - -
(2) - --
(2) - -
(2) - -
(2) - -
(2) - -
(2) -- -

N!A • Not Applicable 

CRQL • Conlnct Required Quantilation Limit 

CRDL • Conlnct Required Delection Limit 

COPC • Chemical of Potential Concern 

Source 

- NO 

- NO 

- NO 

- NO 

- NO 

- NO 

- YES 

- NO 

- NO 

- YES 

A RARITBC - Applicable or Relevant and Appropriate RequirernenlfTo Be Considered 

RBC • Risk-Based Concenlntion 

CTS • Concentration I To•icily Screen (See App<ndi• C) 

E • ES!imated Value 

J- Estimated Value, compound present below CRQL but above !DL 

C • Carcinogenic: 

N • Non-Carcinogenic 

Deletion 

or Selection 

NUT 

BBKG 

BCTS 

BBKG 

NUT 

BCTS 

ACTS 

NUT 

BBKG 

ACTS 



• MFOI!IM-SPFrtFIC FXPOSt•RF POI'<l !"ll'<t"F'<TRATION S11MMARY 
CAPTAIN'S 1'0\'F 

Chemical Uniu Arithmetic 9S% UCl of Muimum Muimum EPC Reasonable Ma~imum Exposure 

of Mean Normal D<t<eled Qualifier Units 

Potential Data (' oncentration Medium Medium 

Concern EPC EPC 

Value Statistic 

Benzo(a)Anduacene mglkg 6.2E-OI I.JE-<00 2.7E>OO mg,.g I.JE•OO UCL-T 

Benzo(b )Fiuoranlhene mglkg 9.3E-OI 2.2E-<OO S.6E-<OO mg,.g 1.2E•OO UCI.-T 

Benzo(a)Pyrene mg,.g 7.4E-OI I.BE-<00 3.2E-<OO mg,.g 1.8E+OO lJCl-T 

Benzo(g,h,i)Perylene mglkg 5.9E-OI I.JE-<00 1.6E-<OO mg,.g 1..1F.•OO lJCI.-T 

Dibenz(a,h)Anlhracene mglkg S.7E-Ot 9.8E-OI J.tE-01 J mg,.g J.tE-Ot Max 

lndeno( I ,2,3-<:d)Pyrene mgl1cg S.7E-OI I.IE-<00 I.SE-<00 mgil<g l.tE+OO lJCl-T 
I 

Phenanlhrene mglkg 7.0E-OI 1.7E-<OO J.OE-<00 mg,.g 1.7E-<OO lJCl-T 

Endrin aldehyde mglkg I.IE-02 1.8E-Ol 8.4E-OJ E mg,.g 8.4E-03 Max 

PCBs (Ioiii) mglkg S.BE-01 1.4E-<OO S.SE-<00 mg,.g 1.4E-<OO lJCL-T 

Antimony mgl1cg 2.6E~2 J.9E~l 1.2E~l E mg,.g 1.2E•1ll Mu. 

Arsenic mglkg S.7E~2 1.6E+04 2.8E+1ll mgil<g 1.8E~l Max 

Barium mg11cg 2.8E~2 7.4E+112 1.2E~l mg,.g 7.4E~2 lJCL-T 

admium mglkg J.IE~I 3.9E+112 1.7E~2 mg11cg 1.7E+111 Max 

Cobalt mglkg B.JE~I 4.SE~2 J.8E~2 E mg,.g J.8E+01 Max 

~opper mg11cg 1.6E~l I.OE+04 l.tE+04 mg11cg I.OE+04 lJCL-T 

Iron mglkg 6.1E+04 1.2E •OS 2.0E +OS mg11cg 1.2E~S lJCL-T 

Lead mglkg J.SE~J 2.SE•114 J.OE+04 mgl1cg 2.SF.+04 lJCL-T 

Manganese mgl1cg 4.7E~l 2.tF.•04 J tE+04 mgllg 2 IE+04 lJCL-T 

N/A =Not Applicable 

For duplicate sample results, lhe maximum value was used. 

W- T<SI: Developed by Shapiro and Wille, refer to Supplemental Guidance 1o RAGS Calculating lhc Conccntnlion Tmn. OSWFR lliroctnt 9~R< '.MI. May IQCI2 

Statistics: Maximum Detected Value (Max); 9S% lJCl oflog-lnnsfonncd Dala19l"'• I I(' I_ l) 

(I) Shapiro-Wilk W T<SI indicates data do not follow 1 nonnal distribulion 

(2) 9S% UCL exceeds maximum detected concentration. Therefore. ma,imum conctnh'lllnn uw-d (n, f.N' · 

Medium 

EPC 

Rationale 

W-T<St(l) 

W-Tesl(l) 

W-Tesl(l) 

W-Test(t) 

W-T<St(l,2) 

W-Test(l) 

W-Test(l) 

W-T<SI(I,2) 

W-Test(t) 

W-Test(t,2) 

W-Test(l,2) 

W-Test(t) 

W-Test(l,1) 

W-Tes1(1,2) 

W-Tesl(l) 

W-Test(l) 

W-Test(l) 

W-Test(l) 

• 
Cenlral Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value Slaristic Rationale 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A NiA N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 



• 
Chemical 

of 

Potential 

Concern 

Benzo(b)Fiuoranthene 

Benzo(a)Pyrene 

Benzo(g,h,i)Perylene 

Indeno( 1,2,3-cd)Pyrene 

Phenanthrene 

Arsenic 

Barium 

radmium 

ropper 

Lead 

N/ A = Not Applicable 

1~cenano 11merrame: Curren VI' uture 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Area G 

Units Arithmetic 95% UCLof 

Mean Normal 

Data 

mg!kg N/A N/A 

mg!kg N/A N/A 

mg/kg N/A N/A 

·mg!kg N/A N/A 

mg/kg N/A N/A 

mg/kg N/A N/A 

mg/kg N/A N/A 

mg/kg N/A N/A 

mg/kg N/A N/A 

mg/kg N/A N/A 

For duplicate sample results, the maximum value was used. 

Statistics: Maximum Detected Value (Max) 

Maximum 

Detected 

1.4 
MEDII'J\1-SPITIFIC EXPOSI'RF POlS! CO!'/( T~T RA liON SUMMARY 

CAPTAIN'S ('0\'E 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Units 

Concentration Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

2.6E-OI J mg!kg 2.6E-OI Max < 10 samples 

IJE-01 J mglkg IJE-01 Max < 10 samples 

7.7E-02 J mg/kg 7.7E-02 Max < 10 samples 

9.2E-02 J mg/kg 9.2E-02 Max < 10 samples 

1.6E-OI J mg/kg 1.6E-OI Max < 10 samples 

6.6E+OO mg/kg 6.6E+OO Max < 10 samples 

5.3E+OI mg/kg 5.3E+OI Max < 10 samples 

4.2E-OI mg!kg 4.2E-OI Max < 10 samples 

2.5E+OI mg!kg 2.5E+OI Max < 10 samples 

3.1E+OI mg!kg 3.1E+OI Max < 10 samples 

• 
Central Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 



• 
Scenano Tomeframe: Future 
Medium: All Soil 
E<posure Medium: Particulates 
E<posure Point: Area G 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 
CAPTAIN'S COVE 

Chemical Units Arithmetic 95% UCL of Mu.imum Muimum EPC Reasonable Muimum E<posure 

of Mean Nonnal Detected Qualifier Units 

Potential Data Conctntration Medium Medium 

Concern EPC EPC 

Value Statistic 

Acenaphthylene mglkg 4.2E-OI 8.8E-OI 7.7E-02 J mglkg 7.7E-02 Mu 

Benzo( a )Anthracene mglkg 9.3E-OI 7.8E+OO 4.0E+OO mglkg 4.0E+OO Mu 

Benzo(b)Fluoranthene mglkg 9.5E-OI 3.6E+OO 3.7E+OO mglkg 3.6E+OO UCL-T 

lsenzo(a)Pyrene mglkg 6.0E-OI 2.0E+OO 1.6E+OO mglkg 1.6E+OO Mu 

Benzo(g,h.i)Perylene mglkg 4.1E-OI 8.9E-OI 4.5E-OI J mglkg 4.5E-OI Mu 

Phenanthrene mglkg 1.7E+OO 2.1E+OI 8.6E+OO mglkg 8.6E+OO Mu 

Endosulfan sulfate mglkg 2.6E-02 1.2E-OI 5.2E-03 EN mglkg 5.2E-03 Mu 

Endrin ketone mglkg 9.6E-03 1.4E-02 2.4E-02 EN mglkg 1.4E-02 UCL-N 

PCBs (total) mglkg 1.4E+OO 9.6E+OO 1.2E+OI mglkg 9.6E+OO UCL-T 

Antimony mglkg 3.5E+OI 2.0E+02 2.0E+02 mglkg 2.0E+02 UCL-T 

Arsenic mglkg I.IE+02 3.6E+03 3.4E+02 mglkg 3.4E+02 Mu 

lradmium mglkg I.OE+OI 2.8E+02 3.7E+OI mglkg 3.7E+OI Max 

I roo mglkg 5.4E+04 1.7E+05 1.3E+05 mglkg 1.3E+05 Max 

Lead mglkg 6.8E+02 1.8E+04 3 OE+03 mglkg 3.0E+03 Max 

Manganese mglkg 3.7E+04 4.2E+07 2.2E+05 mglkg 2.2E+05 Mu 

N/A =Not Applicable 

For duplicate sample results, the maximum value was used. 

W- Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAliS: Calculating the Concentration Tenn. OSWER Directive 9285 7-081, May 1992. 

Statistics: Maximum Detected Value (Max); 95% UCL of Nonnal Data (95% UCL-N}; 95% UCL of log-transformed Data (95% UCL-n 

(I) Shapiro-Wilk W Test indicates data do not follow a nonnal dislribution. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, muimum concentration used for EPC. 

(3) Shapiro-Wilk W Test indicates data follow a nonnal districution. 

Medium 

EPC 

Rationale 

W-Test(l,2) 

W-Test(l,2) 

W-Test(l) 

W-Test(l,2) 

W-Test(1.2) 

W-Test (I, 2) 

W-Test(l,2) 

W-Test(3) 

W-Test(l) 

W-Test(l) 

W-Test(l, 2) 

W-Test (I, 2) 

W-Test(l,2) 

W-Test(l,2) 

W-Test(l,2) 

• 
Central Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A NIA 

N/A N/A N/A 



• 
Scenano Ttmetrame: l'ulure 
Medium: Groundwater 
Exposure Medium: Air 
Exposure Point: Shower 

• TARLE l8 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

CAPTAIN'S COVE 

Chemical Units Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure 

of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium 

Concern EPC EPC 

Value Statistic 

Benzene mg/L 6.1E-03 7.6E-03 I.JE-02 J mg/L 7.6E-03 UCL-T 

Chlorobenzene mg/L 5.4E-02 1.9E-OI S.OE-01 mg/L 1.9E-OI UCL-T 

hloroform mg/L 6.6E-02 2.2E-OI 6.1E-OI mg/L 2.2E-OI UCL-T 

1,2-Dichloroethane mg/L 4.9E-03 S.IE-03 4.2E-03 mg/L S.IE-03 Max 

1,2-Dichloroethene mg/L 2.6E-02 6.7E-02 2.2E-OI mg/L 6.7E-02 UCL-T 

Methylene chloride mg/L 7.1E-03 I.OE-02 2.6E-02 J mg/L I.OE-02 UCL-T 

~etrachloroethane mg/L J.SE-02 3.5E-02 1.3E-OI mg/L 3.5E-02 UCL-T 

~oluene mg/L 1.3E-02 2.4E-02 8.8E-02 mg/L 2.4E-02 UCL-T 

~richloroethene mg/L 1.2E-02 2.0E-02 7.0E-02 mg!L 2.0E-02 UCL-T 

Vinyl chloride mg/L 2.3E-02 S.SE-02 1.9E-OI mg/L S.SE-02 UCL-T 

N/A =Not Applicable 

For duplicate sample results, the maximum value was used. 

W- Test: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 

Statistics: Maximum Detected Value (Max); 95% UCL of Log-transformed Oat a (95% liCL-T) 

(I) Shapiro-Wilk W Test indicates data do not follow a normal distribution. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

Medium 

EPC 

Rationale 

W-Test(l) 

W-Test (I) 

W-Test(l) 

W-Test(l,2) 

W-Test(l) 

W-Test(l) 

W-Tesl(l) 

W-Test(l) 

W-Test(l) 

W-Test(l) 

• 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

N/A N/A N/A 

N/A N!A N/A 

NIA N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 



• 

Chemical 

of 

Potential 

Concern 

Benzo(g,h,i)Perylene 

Phenanthrene 

~-Methylphenol 

Antimony 

Arsenic 

~admium 

~opper 

Lead 

Silver 

:Zinc 

Nl A = Not Applicable 

1~cenano ltmelrame: Currenl/tuture 
Medium: Sediment 
Exposure Medium: Sediment 
Exoosure Point: Retention Ponds 

Units Arithmetic 95% UCLof 

Mean Normal 

Data 

mglkg N/A N/A 

mglkg N/A N/A 

mglkg N/A N/A 

mglkg 6.75E+OO N/A 

mglkg 9.38E+OO N/A 

mglkg I.S3E+OO NIA 

mglkg 9.17E+OI NIA 

mglkg 1.37E+02 N/A 

mglkg N/A N/A 

mglkg N/A N/A 

For duplicate sample results, the maximum value was used. 

Statistics: Maximum Detected Value (Max) 

Maximum 

Detectea 

• TARLE liO 
MfDIUM-SPECIFIC" EXPOSURE POINT CONCF.NTRA TION SUMMARY 

CAPTAIN'S COVF. 

Maximum EPC Reasonable Maximum Exposure 

Qualifier Units 

Concentration Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

J.SE-01 J mglkg J.SE-01 Max < 10 samples 

5.3E-OI J mglkg SJE-01 Max < 10 samples 

5.2E-OI J mglkg 5.2E-OI Max < 10 samples 

1.2E +OJ J mglkg 1.2E +OJ Max < 10 samples 

1.8E+OI E mglkg 1.8E+OI Max < 10 samples 

2.8E+OO J mglkg 2.8E+OO Max < 10 samples 

1.8E+02 E mglkg 1.8E+02 Max < 10 samples 

2.7E+02 E mglkg 2.7E+02 Max < 10 samples 

7.2E+OO E mglkg 7.2E+OO Max < 10 samples 

3.6E+02 E mglkg 3.6E+02 Max. < 10 samples 

• 

Cenlral Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

NIA N/A N/A 

N/A N/A N/A 

NIA N/A N/A 

N/A N/A N/A 

NIA N/A N/A 

N/A NIA N/A 



Exposure Route 

Dermal 

• 
Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Retention Ponds and low area 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Parameter Parameter Definition 

Code 

cw Chemical Concentration in Surface Water 

CF2 Conversion Factor 2 

PC Permeability Coefficient 

SA Skin Surface Area Available for Contact 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

A T-N Averaging Time (Non-Cancer) 

AT-C Averaging Time (Cancer) 

[I) Professional Judgement. 

(2) Chemical Spec.ific. See Text. 

Sources: 

USEPA, 1989a: Exposure Factors Handbook. EPN600/8-89/043. 

Units 

mg/1 

1/cml· 

em/hour 

em' 

hours/day 

days/year 

years 

kg 

days 

days 

• 
TARI.F. 42 

VAI.t!F.S l'SF.O FOR llAII. Y I'JT AKF. C"AI Cl II. A TIONS 

CAPTAINSCOVF. 

RME RME CT 

Value Rationale/ Value 

Reference 

See Table 3 See Table 3 --
I.OOE-03 -- --

[2) -- -
1,970 EPA, 1992 --

2 (I) --
120 (I) --
6 (I) --

S1.1 EPA, 1989 --
2,190 -- --
2SSSO -- --

USEPA, 1992: Dermal Exposure Assessment: Principles and Applicarions lnlerim Repor1 ORO. F.PN600/S-91/0II B 

• 

CT Intake Equation! 

Rationale/ Model Name 
Reference 

-- COl (mglkg-day) = 

-- cw X CF2 X PC X SA X ET X EF X ED X 1/BW X I/ AT 

--
--
--
--
--
--
--
--



• 

Exposure Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area A/ Area G 

Receptor Population: Site Worker 

Receptor Age: Adults 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

CFI Conversion Factor I 

IR-S Ingestion Rate of Soil 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT·N Averaging Time (Non-Cancer) 

AT-C Averaging Time (Cancer) 

cs Chemical Concentration in Soil 

CFJ Conversion Factor I 

SSAF Soil to Skin Adherence Factor 

DABS Dermal Absorption Factor (Solid) 

SA Skin Surface Area Available for Contact 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

A T-N Averaging Time (Non-Cancer) 

AT-C Averaging Time (Cancer) 

[I) Professional Judgement 

[2) Chemical Specific 

Sources: 

Units 

mglkg 

kg!mg 

mg/day 

·-
days/year 

yean 

kg 

days 

days 

mglkg 

kg/mg 

mg/cm' 

.. 

cm:!/evml 

days/year 

yean 

kg 

days 

days 

• 
TABLE 4.4 

VA LUES USED FOR DAILY INTAKE CALCULATIONS 

C' APT A INS COVE 

RME RME C'T 

Value Rationale/ Value 

Reference 

See Table 3 See Table 3 --

J.OOE-06 -- --
so EPA. 1991 --
I [I) ·-

250 EPA. 1991 .. 

25 EPA, 1991 .. 

70 EPA. 1991 .. 

9,125 .. .. 

25,550 .. .. 

See Table 3 See Table 3 .. 

J.OOE-06 .. .. 

I EPA, 1992 .. 

(2) .. .. 

2570 EPA, 1992 .. 

250 EPA. 1991 .. 

25 EPA, 1991 .. 

70 EPA. 1991 .. 

9,125 -- .. 

25,550 -- .. 

• 

C'T Intake Equation! 

Rationale/ Model Name 
Reference 

-- Chronic Daily Intake (CDI) (mglkg-day) = 

-- CS x CFI x IR-S x Fl x EF x EDx 1/BW x II AT 

--
.. 

·-

.. 

.. 

.. 

. . 

.. CDI (mglkg-day) = 

.. CS x CFI x SSAF x DABS x SAx EF xED x 1/BW x II AT 

.. 

. . 

.. 

.. 

.. 

.. 

.. 

.. 

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human lteallh Evaluation Manual- Supplemental Guidance. Slandard Defauh Exposure Factors. Interim Final. OSWER. Directive 9285.6-03. 

USEPA, 1992: Dermal Exposure Assessment: Principles and Applicalions. ln1erim Report. ORD F.PN60018-911011B. 



• 

Exposun: Route 

Ingestion 

Dermal 

Scenario Timeftame: Futun: 

Medium: All Soil 

Exposun: Medium: All Soil 

Exposun: Point: An:a N An:a G 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Parameter Parimeter Definition 

Code 

cs Chemical Concentration in Soil 

CFI Conversion Factor I 

IR-S Ingestion Rate of Soil 

Fl Fraction Ingested 

EF Exposun: Frequency 

ED Exposun: Duration 

BW Body Weight 

A T-N Averaging Time (Non-Cancer) 

AT-C Averaging Time (Cancer) 

cs Chemical Concentration in Soil 

CFI Conversion Factor I 

SSAF Soil to Skin Adherence Factor 

DABS Dermal Absorption Factor (Solid) 

SA Skin Surface An:a Available for Contact 

EF Exposun: Fn:quency 

ED Exposun: Duration 

BW Body Weight 

A T-N Averaging Time (Non-Cancer) 

AT-C Averaging Time (Cancer) 

(I) ProfessionaiJudgemenl 

[2) Chemical Specific 

Sources: 

Units 

mg!kg 

kglmg 

mglday 

--
days/year 

yean 

kg 

days 

days 

mg!kg 

kglmg 

mglcm2 

--
cm2/rvent 

days/year 

yean 

kg 

days 

days 

• 
TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

CAPT A INS COVE 

RME RME CT 

Value Rationale/ Value 
Refen:nce 

See Table 3 See Table 3 --
I.OOE-06 -- --

480 EPA, 1991 --
I [I] --

60 (I] --
I [I] -

70 EPA, 1991 --
365 -- --

25,550 -- --
See Table 3 See Table 3 --

I.OOE-06 -- --
I EPA, 1992 --

[2] -- --
2S70 EPA, 1992 --
60 (I] -
I (I] --

70 EPA, 1991 --
365 -- --

2S5SO -- --

• 

CT Intake Equation/ 

Rationale/ Model Name 
Refen:nce 

-- Chronic Daily Intake (CDI) (mg!kg-day) = 

-- CSxCFI xiR-SxFixEFxEDx 1/BWx 1/AT 

--
-
--
-
--
--
--
-- CDI (mg!kg-day) = 

-- CS x CFI x SSAF x DABS x SAx EF xED x 1/BW x II AT 

--
--
--
--
--
--
--
--

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual- Supplemental Guidance, Standard Default Exposun: Facton. Interim Final. OSWER. Din:ctive 9285.6-03. 

USEPA, 1992: Dermal Exposun: Assessment: Principles and Applications. Interim Report. ORD. EPA/600/8-91/0IIB. 



• 

Exposure Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: All Soil 

Exposure Point: Area N Area G 

Receptor Population: Resident 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

cs Chemical Concentration in Soil 

CFI Convenion Factor I 

IR-S Ingestion Rate of Soil 

Fl Fraction Ingested 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

A T-N Averaging Time (Non-Cancer) 

AT-C Averaging Time (Cancer) 

cs Chemical Concentration in Soil 

CFI Conversion Factor I 

SSAF Soil to Skin Adherence Factor 

DABS Dermal Absorption Factor (Solid) 

SA Skin Surface Area Available for Contact 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

A T-N Averaging Time (Non-Cancer) 

AT-C Averaging Time (Cancer) 

(I) Professional Judgemenl 

(2) Chemical Specific 

Sources: 

Units 

mglkg 

kgtmg 

mgt day 

--
days/year 

years 

kg 

days 

/ days 

mglkg 

kgtmg 

mglcm' 

--
cm!/tvent 

days/year 

years 

kg 

days 

days 

• 
TAA!.F U 

VALUES USED FOR OAII.Y INTAKE CAI.CUI.ATIONS 

CAPTAINS COVE 

RME RME CT 

Value Rationale/ Value 

Reference 

See Table 3 See Table 3 --
I.OOE-06 -- --

100 EPA. 1991 --
I (I) --

350 EPA, 1991 --
30 EPA. 1991 --
70 EPA. 1991 --

10,950 -- --
25,550 -- --

See Table 3 See Table 3 --

I.OOE-06 -- --
I EPA,·I992 --

(2) -- --
2425 EPA, 1992 --
350 EPA, 1991 --
30 EPA. 1991 --

70 EPA. 1991 --
10.950 .. .. 

25,550 .. .. 

• 

CT Intake Equation! 

Rationale/ Model Name 
Reference 

-- Chronic Daily Intake (CDI) (mglkg-day) = 

-- CSxCFI xiR-SxFixEFxEDx IIBWx 1/AT 

--
--

--
--
--
--
--
-- COl (mglkg-day) = 

-- CS x CFI x SSAF x DABS x SAx EF xED x IIBW x II AT 

--
--

--
--
--
--
. . 

--

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human lleahh Evaluation Manual- Supplemental Guidance. Standard o.rauh F.•ro<urt Factors. Interim Final. OSWER. Dirtctive 9285.6-0J. 

USEPA, 1992: Dermal Exposure Assessment: Principles and Applications. lnrerim Repon. ORO. EP N60018-91!0 II R. 



• 
Scenario Timefmme: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Shower 

Receptor Population: Resident 

Receptor Age: Adult 

Exposure Route Parameter Pammeter Definition 

Code 

Inhalation CA Chemical Concentmtion in Air 

IR-A Inhalation Rate of Air 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Dumtion 

BW Body Weight 

A T-N A vemging Time (Non-Cancer) 

AT-C Avemging Time (Cancer) 

(I) ProfessionaiJudgemenL 

(2) Chemical Specific 

Sources: 

USEPA, 1989a: Exposure Factors Handbook. EPN600/8-89/043. 

Units 

mgtm' 

m'lhour 

hours/day 

days/year 

years 

kg 

days 

days 

• 
TARI.F. 410 

. \'A !.liES liSF.O FOR IJ/\II.Y INTAKE C/11.\1'1./\TIONS 

CAPTAINS COVE 

RME RME CT 

Value Rationale/ Value 

Reference 

See Attachment F See Attachment F -
0.83 EPA. 1989 --
0.4 EPA. 1989 -
350 EPA, 1991 -
30 EPA, 1991 -
70 EPA, 1991 -

10.950 -- --
25,550 -- -

• 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

-- Chronic Daily Intake (CDI) (mg!kg-day) = 

-- CA x IR-A x ETx EF x EDx 1/BW x 1/AT 

-
-

-
-
-
-

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health E\·aluation Manual- Supplemental Guidance. Standard Default hposure Factors. Interim FinaL OSWER. Directive 9285.6-03. 



• 

Exposure Route 

Ingestion 

Dermal 

Scenario Tirneframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Underlying the Site 

Receptor Population: Resident 

Receptor Age: Child 

Parameter Parameter Definition 

Code 

CG Chemical Concentration in Groundwater 

IR-G Ingestion Rate of Groundwater 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

A T-N Averaging Time (Non-Cancer) 

AT-C Averaging Time (Cancer) 

CG Chemical Concentration in Groundwater 

Units 

mg/1 

I! day 

days/year 

years 

kg 

days 

days 

mgil 

• 
TAAI.F. 4 12 

VA!JIF.S IISFO FOR !JAIL Y INTAKF. CAL\\JI.A TIONS 

CAPTAINS COVE 

RME RME CT 

Value Rationale/ Value 

Reference 

See Table 3 See Table 3 --
I EPA, 1991 -

350 EPA, 1991 -
6 EPA, 1991 -
IS EPA, 1991 -

2,190 -- -
25,550 -- -

See Table 3 See Table 3 -

• 

CT Intake Equation/ 

Rationale/ Model Name 

Reference 

- Chronic Daily Intake (CD!) (mg!kg-day) = 

- CG x IR-G x EF xED x 1/BW x II AT 

--
-
-
-
-
-- CD! (mg/l{g-day) = 

CFI Conversion Factor 2 Item' I.OOE-03 - - - CG X CF2 X PC X SA X ET" EF X ED X 1/BW X II AT 

PC 

SA 

ET 

EF 

ED 

BW 

A T-N 

AT-C 

[I) Professional Judgement. 

[2) Chemical Specific 

Sources: 

Permeability Coefficient 

Skin Surface Area Available for Contact 

Exposure Time 

Exposure Frequency 

Exposuie Duration 

Body Weight 

Averaging Time (Non-Cancer) 

Averaging Time (Cancer) 

USEPA, 1989a: Exposure Factors Handbook. EPA/600/8-891043. 

em/hour 

em~ 

hours/day 

days/year 

years 

kg 

days 

days 

(2) -- - -
I 

6,980 EPA. 1992 -- -
0.20 EPA, 1989 - -
350 EPA. 1991 - -

6 EPA. 1991 - -
I 5 EPA, 1991 - -

2.190 -- -- --
25.550 -· ·- -

USEPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human lkalth Evaluation Manual · Supplrmental Guida ncr. Standanl l>rfoull I 'I'"'"'" I' aero" lnrrrim hnal OSWER. Directive 9285.6-03. 

USEPA, 1992: Dermal Exposure Assessment: Principles and Applications. lntrrim Report. ORO EPAI60()18.QI!OIIR. 



• 
Chemical Chronic/ Oral RID 

of Potential Subchronic Value 

Concern 

Benzene Chronic NA 

Chlorobenzcne Chronic 2E-02 

Chloroform Chronic !E-02 

1,2-Dichloroethane Chronic 3E-02 

is-1,2-Dichloroethene Chronic IE-02 

"ans-1,2-Dichloroethene Chronic 2E-02 

1,2-Dichloroethene(total) Chronic 9E-03 

Methylene chloride Chronic 6E-02 

~etrachloroethene O.ronic IE-02 

Toluene chronic 2E-01 

frrichloroethene Chronic 6E-03 

Vinyl chloride Chronic NA 

!Acenaphthylene Chronic NA 

Benzo{g,h,i)perylene Chronic NA 

Phenanthrene Chronic NA 

Benzo[a)anthracene Chronic NA 

Benzo[a)pyrene Chronic NA 

Benzo[b ]fluoranthene Chronic NA 

Dibenz[ a,h )anthracene Chronic NA 

lndeno[ 1,2,3-cd)pyrene Chronic NA 

lbis(2-Chloroethyl)ether Chronic NA 

1.4-Dichlorobenzene Chronic 3E-02 

~-Methylphenol Chronic NA 

Polychlorinated biphenyls Chronic NA 

Aroclor 1016 Chronic 7E-OS 

Aroclor 1248 Chronic NA 

!Aroclor 1254 Chronic 2E-OS 

Endosulfan sulfate Chronic NA 

Endrin aldehyde Chronic NA 

Endrin ketone Chronic NA 

Oral RID Oralio Oennal 

Units Adjustment Factor (I) 

NA NIA 

mglkg-day 10()01. 

mglkg-day 100% 

mglkg-day 100"~ 

mglkg-day 100% 

mglkg-day 100% 

mglkg-day loo-'1. 

mglkg-day too•;. 

mglkg-day 100% 

mglkg-day 100% 

mglkg-day too•;. 

NA NIA 

NA NIA 

NA NIA 

NA NIA 

NA NIA 

NA N/A 

NA NIA 

NA NIA 

NA NIA 

NA NIA 

mglkg-day 100% 

NA NIA 

NA NIA 

mglkg-day 10()01. 

NA NIA 

mg<\g-day 100% 

NA NIA 

NA NIA 

NA N/A 

• 
TABLES I 

NON-CANCER TOXICITY DATA-- ORAIJDERMAL 

CAPTAIN'S COVE 

Adjusted Unil! 

Dermal 

RID(2) 

NIA NIA 

2E-02 m~l1<~-day 

IE-02 mg•\g day 

JE-02 mg<\~-day 

IE-02 mgll<g day 

2E-02 mgll<g day 

9E-Ol mg-\g-day 

6E-02 mg<\g-day 

IE-92 mgll<g-day 

lE-01 mglkg-day 

6E-03 mglkg-day 

NIA NIA 

NIA NIA 

NIA NIA 

NIA NIA 

N/A NIA 

NIA NIA 

NIA NIA 

N/A NIA 

NIA NIA 

N/A N/A 

3E-02 mg<\g-day 

N/A NIA 

N/A NIA 

7E-OS mglkg-day 

N/A NIA 

lE-OS mglkg-day 

N/A N/A 

NIA NIA 

NIA NIA 

• 
Primary Combined Sources of RID: Dates of RID: 

Target Uncertainty/Modifying Target Organ Target Organ (3) 

Organ Facton (MMIDDIYY) 

NA NA IRIS; HEAST --
tivn 1000 IRIS 04/01/97 

l.iHT 1000 IRIS 04/01/97 

Lunp. 1000 NCEA 03/01/97 

II nnatopoietic 3000 HEAST 07/01/97 

Liver 1000 IRIS 03/01/97 

l.iver 1000 HEAST 07/01/97 

Liver 100 IRIS 04/01/97 

NOAEL NA IRIS 04/01/97 

Li vn and Kidney 1000 IRIS 03/01/97 

Liver and Kidney 3000 NCEA 07/02/97 

NA NA IRIS; HEAST --
NA NA IRIS; HEAST -
NA NA IRIS; HEAST -
NA NA IRIS; HEAST -
NA NA IRIS; HEAST -
NA NA IRIS, HEAST --
NA NA IRIS; HEAST --
NA NA IRIS; HEAST --
NA NA IRIS; HEAST --
NA NA IRIS; HEAST --

Liver and Kidney 1000 NCEA 03/01/97 

NA NA IRIS; HEAST --
NA NA IRIS; HEAST --

Developmental 81 IRIS 03/01/97 

NA NA IRIS; HEAST --
Eye 300 IRIS 03/0!/97 

NA NA IRIS; HEAST --
NA NA IRIS; HEAST --
NA NA IRIS; HEAST --



• 

Chemical Chronic/ Value Units 

of Potential Subchronic Inhalation 

Concern Rft: 

Benzene Chronic NA NA 

hlorobenzene Chronic 2.0E-02 mglm1 

~'hloroform Chronic J.OE-04 mg/m1 

1,2-Dichloroethane Chronic S.OE-03 mgim1 

ds-1,2-Dichloroethene Chronic NA NA 

~ns-1,2-Dichloroethene Chronic NA NA 

1.2-Dichloroethene(total) Chronic NA NA 

~ethylene chloride Chronic 3.0E+OO mgim l 

lfetrachloroethene Chronic 4.0E-OI mg/m ' 
!Toluene Chronic 4.0E-OI mg/m l 

ifrichloroethene Chronic NA NA 

~inyl chloride Chronic NA NA 

~cenaphthylene Chronic NA NA 

~enzo(g, h, i ]perylene Chronic NA NA 

Phenanthrene Chronic NA NA 

Benzo( a ]anthracene Chronic NA NA 

~enzo[ a ]pyrene Chronic NA .NA 

~enzo(b]fluoranthene Chronic NA NA 

Dibcnz[ a,h ]anthracene Chronic NA NA 

lndeno[ 1,2,3-cd]pyrene Chronic NA NA 

bis(2-Chloroethyl)ether Chronic NA NA 

1,4-Dichlorobenzene Chronic B.OE-01 01!!
1
111 
. 

4-Methylphenol Chronic NA ~..\ 

Polychlorinated biphenyls Chronic NA NA 

Aroclor 1016 Chronic NA NA 

• 
TAilLF. 52 

NON-CANCER TOXICITY DATA·· INHALATION 

CAPTAIN'S COVE 

Adjusted Units Primary 

Inhalation Target 

RID Organ 

N/A N/A N/A 

5.7E-03 mg!kg-day Liver and Kidney 

8.6E-05 mglkg-day Liver and Kidney 

1.4E-03 mg!kg-day Gastrointestinal tract, liver and kidney 

N/A N/A N/A 

NIA N/A N/A 

NIA N/A N/A 
8.6E-OI mglkg-day Liver 

I.IE-01 mglkg-day Liver, kidney, and CNS 

1.1 E-01 mglkg-day CNS 

NIA N/A N/A 
N/A N!A N!A 
NIA NIA NIA 
N!A NIA NIA 
N!A N/A NIA 
N/A NIA NIA 
N!A NIA NIA 
NIA NIA NIA 
NIA NIA N/A 
NIA N!A NIA 
NIA NIA NIA 

2JE-OI mg·l<g·day Liver 

N!A N!A NIA 
N!A N/A N!A 
N!A N!A NiA 

• 
Combined Sources of Dates(!) 

Uncertainty/Modifying Rlt::RfD: (MM/DDNY) 

Factors Target Organ 

NA IRIS; HEAST ·-
10000 HEAST 7/1/97 

10 fore NCEA 4!1191 

3000 for H,C,O NCEA 3/1/97 

NA IRIS; HEAST --

NA IRIS; HEAST -

NA IRIS; HEAST --

100 HEAST 711/97 

300 for H.A.S NCEA 4/1/97 

300 for H,S,O IRIS 3/1/97 

NA IRIS; HEAST --

NA IRIS; HEAST --
NA IRIS; HEAST --
NA IRIS; HEAST -
NA IRIS; HEAST --
NA IRIS; HEAST --
NA IRIS; HEAST --
NA IRIS; HEAST --
NA IRIS; HEAST --
NA IRIS; HEAST --

NA IRIS; HEAST -
100 for H,A,C IRIS 3/1/97 

NA IRIS; HEAST --
NA IRIS; !lEAST --
NA IRIS; HEA.ST --



• 

Chemical Chronic/ 

of Potential Subchronic 

Concern 

-- --

• 
TABLE 53 

NON-CANCER TOXICITY DATA-- SPECIAl. CASE CHEMICALS 

CAPTAIN'S COVE 

Value Units Primary Combined 

Target Uncertainty/Modifying 

Organ Factors 

-- -- -- --

• 

Sources of Date 

Primary Target (MM/DD/YY) 

Organ 

-- --



• 
!Aroclor 1248 NA 

!Aroclor 1254 NA 

Endosulfan sulfate NA 

Endrin aldehyde NA 

Endrin ketone NA 

!Aluminum NA 

!Antimony NA 

~rsenic I.SE+OO 

~arium NA 

admium (water) NA 

admium (food) NA 

obalt NA 

opper NA 

ron NA 

Lead NA 

Manganese NA 

Magnesium NA 

Nickel (soluble salts) NA 

Silver NA 

Vanadium NA 

~inc NA 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

NCEA = National Center for Environmental Assessment 

NA =Not Available 

N/A =Not Applicable 

(I) Oral Slope Factor I Oral to Dermal Adjustment Factor = Adjusted Dennal 

Cancer Slope Factor 

(2) IRIS searched I 0/8/98 

N!A 

N!A 

NIA 

N!A 

N!A 

1% 

10% 

80% 

N!A 

NIA 

N!A 

N!A 

N!A 

N!A 

N/A 

N!A 

N!A 

N!A 

N!A 

NIA 

NIA 

• 
S·A N!A NA 

N'A NIA NA 

N'A N/A NA 

N!A N!A NA 

N!A N!A NA 

N!A N!A D 

N!A N!A Bl 

' I.QE+OO (mg/kg-day) A 

NIA N!A NA 

N!A N!A Bl 

N/A N/A Bl 

N!A N!A ND 

N/A N/A D 

N!A N!A NA 

N/A N!A B2 

NiA N!A D 

N!A N!A NA 

N/A N/A NA 

N!A N/A D 

NIA NIA ND 

NIA NIA D 

EPA Group: 

A - !Iuman carcinogen 

B I - Probable human carcinogen - indicates that limited human data are available 

B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

(' - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E- Evidence ofnoncarcinogenicity 

Weight of Evidence: 

Known 1Likely 

Cannot he !Jctem1ined 

l'ot l.ikelv 

• 
IRIS; HEAST --
IRIS; HEAST --
IRIS; HEAST --
IRIS; HEAST --
IRIS; HEAST --
IRIS; HEAST --
IRIS; HEAST --

IRIS 04110/98 

IRIS; HEAST --
IRIS; HEAST --
IRIS; HEAST -
IRIS; HEAST --
IRIS; HEAST --
IRIS; HEAST --
IRIS; HEAST --
IRIS; HEAST -
IRIS; HEAST --
IRIS; HEAST --
IRIS; HEAST --
IRIS; HEAST --
IRIS; HEAST --



• 
jAroclor 1248 NA 

jAroclor 1254 NA 

Endosulfan sulfate NA 

l£ndrin aldehyde NA 

l£ndrin ketone NA 

!Aluminum NA 

!Antimony NA 

!Arsenic 4.3E-03 

Barium NA 

admi"um (water) 1.8E-03 

radmium (food) 1.8E-03 

robalt NA 

~opper NA 

ron NA 

cad NA 

Manganese NA 

~agnesium NA 

~ickel (soluble salts) NA 

~ilver NA 

~anadium NA 

~inc NA 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

NCEA = National Center for Environmental Assessment 

NA =Not Available 

N/ A = Not Applicable 

(I) IRIS searched I 0/8/98 

(2) 70kg x 1120m3/day x IOOOuglmg 

NA (2) 

NA (2) 

NA (2) 

NA (2) 

NA (2) 

NA (2) 

NA (2) 
J 

uglm (2) 

NA (2) 
l 

uglm (2) 
l 

uglm (2) 

NA (2) 

NA (2) 

NA (2) 

NA (2) 

NA (2) 

NA (2) 

NA (2) 

NA (2) 

NA (2) 

NA (2) 

• 
NIA N!A NA 

N!A N/A NA 

N/A N/A NA 

N/A N/A NA 

N/A N/A NA 

N/A N/A 0 

N/A N/A Bl 

(mg!kg-day) 
-t 

1.5E+Ol A 

N/A N/A NA 

6.3E +00 (mg!kg-day) 
-t 

Bl 

6.3E+OO (mg!kg-day) Rl 

N/A N/A NO 

N/A N/A 0 

N/A N/A NA 

N/A N/A 82 

N/A N/A 0 

N/A N/A NA 

N/A N/A NA 

N/A N/A 0 

N!A N/A NO 

N/A N/A 0 

EPA Group: 

A- lluman carcinogen 

B I - Probable human carcinogen - indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

0- Not classiliahr"e as a human carcinogen 

E- Evidence of noncarcinogenicity 

Weight of hidenre 

Known:! ikely 

Cannnl he llctcrnHrH:d 

!\:nt lt~eh 

• 
IRIS; HEAST --
IRIS; HEAST --

IRIS; HEAST --
IRIS; HEAST --
IRIS; HEAST --
IRIS; HEAST --
IRIS; HEAST --

IRIS 04/10/98 

IRIS; HEAST --
IRIS 04/01/97 

IRIS 04/01/97 

IRIS; HEAST --

IRIS; HEAST --

IRIS; HEAST --
IRIS; HEAST --
IRIS; HEAST --
IRIS; HEAST --

IRIS; HEAST --
IRIS; HEAST --

IRIS; HEAST --
IRIS; HEAST --



Exposure 

Route 

Ingestion 

Derrnal 

• 
Scenario Timeframe: Current/Future 

!Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area A 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)Pyrene 2.50E-01 

Benzo(g,h,i)Perylene 1.50E-01 

Phenanthrene 3.10E-OI 

PCBs (total) 5.50E+OO 

Antimony 2.16E+02 

Arsenic 8.39E+OI 

Copper 3.95E+02 

Lead 5.12E+02 

(Total) 

Benzo(a)Pyrene 2.50E-01 

Benzo(g,h,i)Perylene 1.50E-OI 

Phenanthrene 3.10E-01 

PCBs (total) 5.50E+OO 

Antimony 2.16E+02 

Arsenic 8.39E+Ol 

Copper 3.95E+02 

Lead 5.12E+02 

(Total) 

(I) M = Medmm-Spec~fic 

NA =Not Available 

N/A =Not Applicable 

Medium Route 

EPC EPC 

Units Value 

mglkg 2.50E-01 

mglkg 1.50E-91 

mglkg J.IOE-01 

mglkg 5.50E+OO 

mglkg 2.16E+02 

mglkg 8.39E+01 

mglkg 3.95E+02 

mglkg 5.12E+02 

mglkg 2.50E-01 

mglkg l.SOE-01 

mglkg J.IOE-01 

mglkg 5.50E+OO 

mglkg 2.16E+02 

mglkg 8.39E+OI 

mglkg 3.95E+02 

mglkg 5. I 2E+02 

TARI.RME 

C AI.CULA TION OF NON-CANCER IIAZARDS 

REASONAOLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route EPC Intake Intake 

EPC Selected (Non-Cancer) (Non-Cancer) 

Units for Hazard Units 

Calculation (I) 

mglkg M 1.4E-07 mglkg-day 

mglkg M 8.5E-08 mglkg-day 

mglkg M l.SE-07 mglkg-day 

mglkg M 3.1 E-06 mglkg-day 

mglkg M 1.2E-04 mglkg-day 

mglkg M 4.8E-05 mglkg-day 

mglkg M 2.3E-04 mglkg-day 

mglkg M 2.9E-04 mglkg-day 

mglkg M N!A NIA 
mglkg M NIA N/A 

mglkg M NIA N/A 

mglkg M 8.6E-06 mglkg-day 

mglkg M N/A N/A 

mglkg M 28E-05 mglkg-day 

mglkg M N/A N/A 

mglkg M N/A N/A 

• 

Reference Reference Reference Reference Hazard 

Dose Dose Units Concentration Concentration Quotieni 

Units 

NA NA N/A NIA No Tox Data 

NA NA N/A NIA No Tox Data 

NA NA N/A N/A No Tox Data 

2.0E-05 mglkg-day N/A N/A 2E-01 

4.0E-04 mglkg-day NIA N/A JE-01 

3.0E-04 mglkg-day NIA N/A 2E-01 

3.7E-02 mglkg-day N/A N/A 6E-03 

NA NA N/A NIA No Tox Data 
·························· 6E-01 

N/A NIA N/A NIA N/A 

N/A NIA NIA N/A N/A 

N/A N/A N/A N/A N/A 

2.0E-05 mglkg-day N/A N/A 4E-01 

N/A N/A NIA N/A N/A 

2.4E-04 mglkg-day N/A N/A IE-01 

N/A N/A N/A N/A N/A 

NIA N/A N/A N/A N/A 
··························· 5E-01 

Total Hazard Index Across All Exposure Routes/Pathways I IE+OO I 



• 
Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Retention Ponds and low area 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Exposure Chemical 

Route of Potential 

Concern 

Dermal Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Vanadium 

(Total) 

(I) M =Medium-Specific 

NA =Not Available 

NIA =Not Applicable 

Medium 

EPC 

Value 

1.68E+OI 

2.51E-02 

3.99E-02 

4.44E-01 

8.60E-03 

3.33E-Ot 

6.20E+OI 

4.36E-Ot 

2.77E+OO 

6.52E-02 

6.05E-02 

Medium 

EPC 

Units 

mg!L 

mg!L 

mg!L 

mg!L 

mg!L 

mg/L 

mg!L 

mg/L 

mg!L 

mg!L 

mg!L 

Route 

EPC 

Value 

1.68E+OI 

2.51E-02 

3.99E-02 

4.44E-01 

8.60E-03 

3.33E-01 

6.20E+OI 

4.36E-OI 

2.77E+OO 

6.52E-02 

6.05E-02 

• TARLE 7.3 RME 

CALCULATION OF NON-CANCER IIAZARDS 

REASONARLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route EPC Intake Intake 

EPC Selected (Non-Cancer) (Non-Cancer) 

Units for Hazard Units 

Calculation (I) 

mg!L M 3.8E-04 mglkg-day 

mg!L M 5.6E-07 mglkg-day 

mg!L M 9.0E-07 mglkg-day 

mg!L M I.OE-05 mglkg-day 

mg!L M 1.9E-07 mglkg-day 

mg!L M 7.5E-06 mglkg-day 

mg!L M 1.4E-03 · mglkg-day 

mg!L M 9.8E-06 mglkg-day 

mg!L M 6.2E-05 mglkg-day 

mg!L M 1.5E-06 mglkg-day 

mg/L M 1.4E-06 mglkg-day 

• 

Reference Reference Reference Reference 

Dose Dose Units Concentration Concentration 

Units 

5.0E-03 mglkg-day N/A N/A 

4.0E-05 mglkg-day N/A NIA 
2.4E-04 mglkg-day NIA NIA 
3.5E-03 mglkg-day N/A N/A 

2.5E-05 mglkg-day N/A N/A 

1.9E-02 mglkg-day N/A N/A 

J.OE-01 mglkg-day N/A N/A 

NA NA NIA N/A 

1.2E-03 mglkg-day N/A N/A 

2.0E-03 mglkg-day N/A NIA 
7.0E-03. mglkg-day N/A N/A 

Total Hazard Index Across All Exposure Routes/Pathways I 

Hazard 

Quotient 

SE-02 

IE-02 

4E-03 

3E-03 

SE-03 

4E-04 

5E-03 

No Tox Data 

5E-02 

7E-04 

2E-04 
·························· 

2E-OI 

2E-OI I 



Exposure 

Route 

Ingestion 

Dermal 

• 
Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area A 

Receptor Population: Site Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)Pyrene 2.50E-OI 

Benzo(g,h,i)Perylene 1.50E-OI 

Phenanthrene 3.10E-OI 

PCBs (total) 5.50E+OO 

Antimony 2.16E+02 

Arsenic 8.39E+01 

Copper 3.95E+02 

Lead 5.12E+02 

(Total) 

· Benzo(a)Pyrene 2.50E-01 

Benzo(g,h,i)Perylene 1.50E-Ol 

Phenanthrene 3.10E-OI 

PCBs (total) 5.50E+OO 

Antimony 2.16E+02 

Arsenic 8.39E+OI 

Copper 3.95E+02 

Lead 5.12E+02 

(Total) 

(I) M =Medium-Specific 

NA =Not Available 

N/A =Not Applicable 

Medium Route 

EPC EPC 

Units Value 

mglkg 2.50E-01 

mglkg 1.50E-01 

mglkg J.IOE-01 

mg!kg 5.50E+OO 

mglkg 2.16E+02 

mglkg 8.39E+01 

mglkg 3.95£+02 

mglkg 5.12E+02 

mglkg 2.50E-01 

mg!kg 1.50E-01 

mg!kg J.IOE-01 

mglkg 5.50E+OO 

mglkg 2.16E+02 

mglkg 8J9E+01 

mglkg 3.95E+02 

mglkg 5.12E+02 

• lAIII I I~ RMI 

I'AICIJIATION !ll' NON-I'AN<TR IIA7ARI>S 

RFASONi\1111' MAXIMIIM I'XPOSIJRE 

CAPTAIN'S l'!lV I' 

Route EPC Intake Intake 

EPC Selected (Non-Cancer) (Non-Cancer) 

Units for Hazard Units 

Calculation (I) 

mglkg M 1.2E-07 mglkg-day 

mg/kg M 7.3E-08 mglkg-day 

mglkg M I .5E-07 mglkg-day 

mg!kg M 2.7E-06 mglkg-day 

mg!kg M 1.1 E-04 mglkg-day 

mglkg M 4.1E-05 mglkg-day 

mglkg M 1.9E-04 mglkg-day 

mg/kg M 2 5E-04 mglkg-day 

mglkg M N/A NIA 
mg!kg M N/A N/A 

mg/kg M N/A N/A 

mglkg M 1.9E-05 mglkg-day 

mglkg M NIA NIA 
mg/kg M 6.3E-05 mglkg-day 

mglkg M NIA NIA 
mg/kg M NIA NIA 

• 

Reference Reference Reference Reference 

Dose Dose Units Concentration Concentration 

Units 

NA NA N/A N/A 

NA NA N/A N/A 

NA NA N/A N/A 

2.0E-05 mg!kg-day N/A N/A 

4.0E-04 mglkg-day N/A N/A 

J.OE-04 mglkg-day N/A N/A 

3.7E-02 mglkg-day N/A N/A 

NA NA N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

2 OE-05 mglkg-day N/A N/A 

N/A N/A N/A N/A 

2.4E-04 mglkg-day N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 
/ 

No Tox Data 

No Tox Data 

No Tox Data 

IE-01 

JE-01 

IE-01 

5E-03 

No Tox Data 
·························· 

5E-OI 

N/A 

N/A 

N/A 

IE+OO 

N/A 

3E-01 

N/A 

N/A 
·························· 

IE+OO 

I 2E+OO I 



Exposure 

Route 

Ingestion 

• 
Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Upper Glacial Aquifer 

Receptor Population: Site Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

' 

Benzene 7.61 E-03 

Chlorobenzene 1.89E-01 

Chloroform 2.21E-01 

1 ,2-Dichloroethane 4.20E-03 

1 ,2-Dichloroethene 6.68E-02 

Methylene chloride 9.99E-03 

Tetrachloroethane 3.49E-02 

Toluene 2.43E-02 

Trichloroethene 1.99E-02 

Vinyl chloride 5.52E-02 

bis(2-chloroethyl)ether 3.70E-03 

1 ,4-Dichlorobenzene 3.70E-02 

Endosulfan sulfate 1.70E-04 

Antimony 4.02E-02 

Arsenic 1.14E+OI 

Lead 5.44E-Ol 

Magnesium 5.49E+OI 

(Total) 

Medium 

EPC 

Units 

mg!L 

mg!L 

mg/L 

mg/L 

mg/L 

mg!L 

mg!L 

mg/L 

mg/L 

mg/L 

mg/1. 

mg/1 

mg/1. 

mg/1. 

mg/1. 

mg/1. 

mg!J. 

Route 

EPC 

Value 

7.61E-03 

1.89E-01 

2.21 E-01 

4.20E-03 

6.68E-02 

9.99E-03 

3.49E-02 

2.43E-02 

1.99E-02 

5.52E-02 

3.70E-03 

3.70E-02 

1.70E-04 

4.02E-02 

1.141'+01 

5.441'-01 

54'lHOI 

• I Alii I· 7 7 RMI 

CAICIJI A liON 01 NON-CAN< TR IIAZARI>S 

RI'ASONAIII L MAXIMIIM I'XI'OSIJRI' 

CAPTAIN'S CO\'F 

Route EPC Intake Intake 

EPC Selected (Non-Cancer) (Non-Cancer) 

Units for Hazard Units 

Calculation ( 1) 

mg!L M 7.4E-05 mglkg-day 

mg!L M l.SE-03 mg/kg-day 

mg/L M 2.2E-03 mglkg-day 

mg!L M 4.1E-05 mglkg-day 

mg/L M 6.5E-04 mg/kg-day 

mg/L M 9.8E-05 mg/kg-day 

mg/L M 3.4E-04 mglkg-day 

mg/L M 2.4E-04 mg/kg-day 

mg!L M 1.9E-04 mglkg-day 

mg/L M 5.41'-04 mg/kg-day 

mg!L M 36E-05 mglkg-day 

mg/L M 3.6E-04 mg/kg-day 

mg!L M 1.7E-06 mglkg-day 

mg/L M 3.9E-04 mg/kg-day 

mg/L M I 11'-01 mg/kg-day 

mg/1. M 5JE-OJ mg/kg-day 

mg/1. M 5 41'-01 mg/kg-day 

• 

Reference Reference Reference Reference Hazard 

Dose Dose Units Concentration Concentration Quotient 

Units 

NA NA N/A N/A No Tox Data 

2E-02 mglkg-day N/A N/A 9E-02 

lE-02 mglkg-day N/A N/A 2E-01 

3E-02 mglkg-day N/A N/A lE-03 

9E-03 mglkg-day N/A N/A 7E-02 

6E-02 mglkg-day N/A N/A 2E-03 

lE-02 mglkg-day N/A N/A 3E-02 

2E-01 mglkg-day N/A N/A lE-03 

6E-03 mglkg-day N/A N/A 3E-02 

NA NA NIA N/A No Tox Data 

NA NA N/A N/A No Tox Data 

3E-02 mglkg-day N/A N/A lE-02 

NA NA N/A N/A No Tox Data 

4.0E-04 mg/kg-day N/A NIA IE+OO 

3 OE-04 mg/kg-day N/A N/A 4E+02 

NA NA NIA N/A No Tox Data 

NA NA N/A N/A No Tox Data 
·························· 

4E+02 



Exposure 

Route 

Ingestion 

• 
Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: All Soil 

Exposure Point: Area A 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo[ a )anthracene 1.30E+OO 

Benzo[b )fluoranthene 2.18E+OO 

Benzo(a)Pyrene 1.76E+OO 

Benzo(g,h,i)Perylene 1.27E+OO 

Dibenz[ a,h ]anthracene 3.10E-01 

Indeno[ 1,2,3-cd)pyrene 1.09E+OO 

Phenanthrene 1.66E+OO 

Endrin aldehyde 8.40E-03 

PCBs (total) 1.42E+OO 

Antimony 1.16E+03 

Arsenic 2.76E+03 

Barium 7.36E+02 

Cadmium 1.74E+02 

Cobalt 3.79E+02 

Copper 9.96E+03 

Iron 1.18E+05 

Lead 2.48E+04 

Manganese 2.10E+04 

(Total) 

Medium Route 

EPC EPC 

Units Value 

mglkg 1.30E+OO 

mglkg 2.18E+OO 

mglkg 1.76E+OO 

mglkg 1.27E+OO 

mglkg 3.10E-OI 

mglkg 1.09E+OO 

mglkg 1.66E+OO 

mglkg 8.40E-03 

mglkg 1.42E+OO 

mglkg 1.16E+03 

mglkg 2.76E+03 

mglkg 7.36E+02 

mglkg 1.74E+02 

mglkg 3.79E+02 

mglkg 9.96E+03 

mglkg 1.18E+05 

mglkg 2.48E+04 

mglkg 2.10E+04 

• TAnU: 7.8 RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route EPC Intake Intake 

EPC Selected (Non-Cancer) (Non-Cancer) 

Units for Hazard llnits 

Calculation (I) 

mglkg M 1.5E-06 mglkg-day 

mglkg M 2.5E-06 mglkg-day 

mglkg M 2 OF.-06 mglkg-day 

mglkg M 1.4E-06 mglkg-day 

mglkg M 3.5E-07 mglkg-day 

mglkg M 1.2E-06 mglkg-day 

mglkg M I.9E-06 mglkg-day 

mglkg M 9.5E-09 mglkg-day 

mglkg M 1.6E-06 mglkg-day 

mglkg M J.JE-03 mglkg-day 

mglkg M 3.1E-03 mglkg-day 

mglkg M 8.3E-04 mglkg-day 

mglkg M 2.0E-04 mglkg-day 

mglkg M 4.3E-04 mglkg-day 

mglkg M 1.1 E-02 mglkg-day 

mglkg M 1.3E-OI mglkg-day 

mglkg M 2.8E-02 mglkg-day 

mglkg M 2.4E-02 mglkg-day 

Reference 

Dose 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.0E-05 

4.0E-04 

3.0E-04 

7.0E-02 

I.OE-03 

6.0E-02 

3.7E-02 

3.0E-Ol 

NA 

2.3E-02 

• 

Reference Reference Reference Hazard 

Dose Units Concentration Concentration Quotient 

Units 

NA N/A N/A No Tox Data 

NA N/A N/A No Tox Data 

NA N/A N/A No Tox Data 

NA N/A N/A No Tox Data 

NA N/A N/A No Tox Data 

NA N/A N/A No Tox Data 

NA N/A N/A No Tox Data 

NA N/A N/A No Tox Data 

mglkg-day N/A N/A SE-02 

mglkg-day N/A N/A 3E+OO 

mglkg-day N/A N/A 1E+01. 

mglkg-day N/A N/A 1E-02 

mglkg-day N/A N/A 2E-OI 

mglkg-day N/A N/A 7E-03 

mglkg-day N/A N/A 3E-01 

mglkg-day N/A N/A 4E-Ol 

NA N/A N/A No Tox Data 

mglkg-day N/A N/A JE+OO .......................... 
2E+OI 



• 
Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: Particulates 

Exposure Point: Area A 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Exposure Chemical Medium 

Route of Potential EPC 

Concern Value 

Inhalation Benzo( a )Anthracene 1.30E+OO 

Benzo[b ]fluoranthene · 2.18E+OO 

Benzo(a)Pyrene 1.76E+OO 

Benzo(g,h,i)Perylene 1.27E+OO 

Dibenz[ a,h ]anthracene 3.10E-OI 

lndeno[ I ,2,3-cd)pyrene 1.09E+OO 

Phenanthrene 1.60E+{)O 

Endrin aldehyde 8.40E-03 

PCBs (total) 1.42E+OO 

Antimony 1.16E+03 

Arsenic 2.76E+03 

Barium 7.36E+02 

Cadmium 1.74E+02 

Cobalt 3.79E+02 

Copper 9.96E+03 

Iron 1.18E+05 

Lead 2.48E+04 

Manganese 2.10E+04 

(Total) 

(I) See respirable particulates model m Attachment F. 

(2) R =Route-Specific 

NA =Not Available 

NIA =Not Applicable 

Medium Route 

EPC EPC 

Units Value (I) 

mglkg 1.74E-06 

mglkg 2.93E-06 

mglkg 2.36E-06 

mglkg 1.70E-06 

mglkg 4.15E-07 

mglkg 1.46E-06 

mglkg 2.14E-06 

mglkg 1.13E-08 

mglkg 1.90E-06 

mglkg 1.55E-03 

mglkg 3.70E-03 

mglkg 9.86E-04 

mglkg 2.33E-04 

mglkg 5 OSE-04 

.mglkg 1.34E-02 

mglkg 1.58E-OI 

mglkg 3.32E-02 

mglkg 2.82E-02 

TAR.RME 

CALCULATION OF NON-CANCER IIAZARDS 

REASONARLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route EPC Intake Intake 

EPC ~elected (Non-Cancer) (Non-Cancer) 

Units for Hazard Units 

Calculation (2) 

mg!m3 R 7.5E-08 mglkg-day 

mg!m3 R IJE-07 mglkg-day 

mg!m3 R l.OE-07 mglkg-day 

mg!m 3 R 7.3E-08 mglkg-day 

mg!m3 R I.SE-08 mglkg-day 

mg!m3 R 6.3E-08 mglkg-day 

mg!m3 R 9.2E-08 mglkg-day 

mg!m 3 R 4.9E-10 mglkg-day 

mglm3 R 8.2E-08 mglkg-day 

mg!m3 R 6.7E-05 mglkg-day 

mg!m3 
R 1.6E-04 mglkg-day 

mg!m3 R 4.3E-05 mglkg-day 

mg/m 3 
R I.OE-05 mglkg-day 

mg!m3 
R 2.2E-05 mglkg-day 

mg/m3 R 5.8E-04 mglkg-day 

mg/m3 
R 6.8E-03 mglkg-day 

mg/m3 R 1.4E-03 mglkg-day 

mglm3 
R 1.2E-03 mglkg-day 

Reference Reference 

Dose Dose Units 

NIA NIA 

NIA NIA 
NIA NIA 

NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

NIA NIA 
NIA N/A 

NIA N/A 

NIA NIA 
NIA NIA 

NIA NIA 

NIA NIA 

NIA NIA 

NIA NIA 

NIA NIA 
NIA N/A 

• 

Reference Reference Hazard 

Concentration Concentration Quotient 

Units 

NA NIA NoTox Data 

NA NIA NoTox Data 

NA NIA NoToxData 

NA NIA No Tox Data 

NA N/A NoTox Data 

NA NIA NoTox Data 

NA N/A No Tox Data 

NA NIA NoTmt Data 

NA NIA NoTox Data 

NA NIA NoTox Data 

NA NIA NoTmtData 

5.00E-04 mg/m3 3E-ot' 

NA NIA NoToxData 

2.00E-05 mglm3 4E+OO 

NA NIA NoTox Data 

NA NIA NoTox Data 

NA NIA NoTox Data 

S.OOE-05 mg/m3 9E+OI 
························· 

9E+{)I 

Total Hazard Index Across All Exposure Routes/Pathways I 9E+{)I I 



• 
Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: All Soil 

Exposure Point: Area G 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Exposure Chemical 

Route of Potential 

Concern 

Dennal Acenaphthylene 

Benzo[ a ]anthracene 

Benzo(b )Fiuoranthene 

Benzo(a)Pyrene 

Benzo(g,h,i)Perylene 

Phenanthrene 

Endosulfan sulfate 

Endrin ketone 

PCBs (total) 

Antimony 

Arsenic 

Cl!dmium 

Iron 

Lead 

Manganese 

(Total) 

(I) M = MedJUm-Spectfic 

NA =Not Available 

. N/A =Not Applicable 

Medium 

EPC 

Value 

7.70E-02 

4.00E+OO 

3.62E+OO 

1.60E+OO 

4.50E-01 

8.60E+OO 

5.20E-03 

1.44E-02 

9.64E+OO 

2.01E+02 

3.41E+02 

3.72E+OI 

1.32E+05 

3.00E+03 

2. 15E+05 

Medium Route 

EPC EPC 

Units Value 

mglkg 7.70E-02 

mglkg 4.00E+OO 

mglkg 3.62E+OO 

mglkg 1.60E+OO 

mglkg 4.50E-OI 

mglkg 8.60E+OO 

mglkg 5.20E-03 

mglkg J.44E-02 

mglkg 9.64E+OO 

mglkg 2.01E+02 

mglkg 3.41E+02 

mglkg 3.72E+OI 

mglkg I J2E+05 

mglkg 3.00E+03 

mglkg 2.15E+05 

• TAnl.l' 7 Ill RMI' 

CAIClJI.A liON OF NON-CAN< TR IIA/ARDS 

RI'ASONAilLF MAXIMIIM I'XI'OSIIRI' 

CAPTAIN'S COVE 

Route EPC Intake Intake 

EPC Selected (Non-Cancer) (Non-Cancer) 

Units for Hazard Units 

Calculation (I) 

mglkg M N/A N/A 

mglkg M N/A N/A 

mglkg M N/A N/A 

mglkg M N!A N/A 

mglkg M NIA N/A 

mglkg M NIA NIA 
mglkg M NIA N/A 

mglkg M N!A N/A 

mglkg M S.IE-06 mglkg-day 

mglkg M N!A NIA 
mglkg M 6.2E-05 mglkg-day 

mglkg M 2.2E-06 mglkg-day 

mglkg M NIA NIA 
mglkg M NIA NIA 
mglkg M N!A NIA 

Reference 

Dose 

NIA 

N/A 

N/A 

N/A 

NIA 
N/A 

N/A 

NIA 

2.0E-05 

NIA 

2.4E-04 

5.0E-05 

N/A 

N/A 

N/A 

• 

Reference Reference Reference Hazard 

Dose Units Concentration Concentration Quotient 

Units 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A NIA N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

mglkg-day N/A N/A 4E-OI 

N/A N/A N/A N/A 

mglkg-day N/A N/A 3E-OI 

mglkg-day N/A N/A 4E-02 

N/A N/A N/A N/A 

NIA N/A N/A N/A 

N/A NIA N/A N/A ........................... 
7E-OI 

Total Hazard Index Across All Exposure Routes/Pathways IE+OI 



Exposure 

Route 

Ingestion 

• 
Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: All Soil 

Exposure Point: Area A 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical 

of Potential 

Concern 

Benzo[ a ]anthracene 

Benzo[b ]fluoranthene 

Benzo(a)Pyrene 

Benzo(g,h,i)Perylene 

Dibenz[ a,h )anthracene 

lndeno[ 1,2,3-cd)pyrene 

Phenanthrene 

Endrin aldehyde 

PCBs (total) 

Antimony 

Arsenic 

Barium 

Cadmium 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

(Total) 

Medium Medium Route 

EPC EPC EPC 

Value Units Value 

1.30E+OO mglkg 1.30E+OO 

2.18E+OO mglkg 2.18E+OO 

1.76E+OO mg/kg 1.76E+OO 

1.27E+OO mglkg 1.27E+OO 

3.10E-OI mglkg J.IOE-01 

1.09E+OO mglkg 1.09E+OO 

1.66E+OO mglkg 1.66E+OO 

8.40E-03 mglkg 8.40E-03 

1.42E+OO mg/kg 1.42E+OO 

1.16E+03 mglkg 1.16E+03 

2.76E+03 mglkg 2.76E+03 

7.36E+02 mglkg 7.36E+02 

1.74E+02 mglkg 1.74E+02 

3.79E+02 mglkg 3.79E+02 

9.96E+03 mglkg 9.96E+03 

1.18E+05 mglkg 1.18E+05 

2.48E+04 mglkg 2.48E+04 

2.10E+04 mglkg 2.101'+04 

• TAill I' 7 12 RMf: 

CAI.Cili.ATION 01' NON-CAN<TR IIAZARDS 

RFASONAI!I.F MAXIMI IM FXPOSI IRF 

CAPTAIN'S COVE 

Route EPC Intake Intake 

EPC Selected (Non-Cancer) (Non-Cancer) 

Units for Hazard Units 

Calculation (I) 

mg/kg M I.BE-06 mglkg-day 

mg/kg M J.OE-06 mglkg-day 

mglkg M 2.4E-06 mg/kg-day 

mg/kg M 1.7E-06 mglkg-day 

mglkg M 4.2E-07 mglkg-day 

mglkg M 1.5E-06 mglkg-day 

mglkg M 2.3E-06 mglkg-day 

mglkg M 1.2E-08 mglkg-day 

mg/kg M 1.9E-06 mglkg-day 

mglkg M 1.6E-03 mglkg-day 

mg/kg M 3.8E-03 mglkg-day 

mglkg M I.OE-03 mglkg-day 

mglkg M 2.4E-04 mglkg-day 

mglkg M 5.2E-04 mglkg-day 

mglkg M 1.4F-02 mg/kg-day 

mg/kg M 1.6E-OI mg/kg-day 

mglkg M 3.41'-02 mglkg-day 

mglkg M 2.91'-02 mglkg-day 

Reference 

Dose 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.0E-05 

4.0E-04 

J.OE-04 

7.0E-02 

I.OE-03 

6.0E-02 

3.7E-02 

3.0E-Ol 

NA 

2.3E-02 

• 

Reference Reference Reference Hazard 

Dose Units Concentration Concentration Quotient 

Units 

NA N/A N/A No Tox Data 

NA N/A N/A No Tox Data 

NA N/A N/A No Tox Data 

NA N/A N/A NoTox Data 

NA N/A N/A No Tox Data 

NA N/A N/A No Tox Data 

NA N/A N/A No Tox Data 

NA N/A N/A No Tox Data 

mglkg-day N/A N/A IE-01 

mglkg-day N/A N/A 4E+OO 

mg/kg-day N/A N/A IE+OI 

mg/kg-day N/A N/A IE-02 

mglkg-day N/A N/A 2E-OI 

mglkg-day N/A N/A 9E-03 

mglkg-day N/A N/A 4E-01 

mglkg-day N/A N/A 5E-OI 

NA N/A N/A No Tox Data 

mglkg-day N/A N/A IE+OO 
·························· 

2E+OI 



Exposure 

Route 

Ingestion 

• 
Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: All Soil 

Exposure Point: Area G 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical 

of Potential 

Concern 

Acenaphthylene 

Benzo[ a ]anthracene 

Benzo(b )Fluoranthene 

Benzo(a)Pyrene 

Benzo(g,h,i)Perylene 

Phenanthrene 

Endosulfan sulfate 

Endrin ketone 

PCBs (total) 

Antimony 

Arsenic 

Cadmium 

Iron 

Lead 

Manganese 

(Total) 

Medium Medium 

EPC EPC 

Value Units 

7.70E-02 mglkg 

4.00E+OO mglkg 

3.62E+OO mglkg 

1.60E+OO mglkg 

4.50E-01 mglkg 

8.60E+OO mglkg 

5.20E-03 mglkg 

1.44E-02 mglkg 

9.64E+OO mgfkg 

2.01E+02 mg/kg 

3.41E+02 mgfkg 

3.72E+OI mgfkg 

1.32E+05 mgfkg 

3.00E+03 mgfkg 

2.15E+05 mg/kg 

Route 

EPC 

Value 

7.70E-02 

4.00E+OO 

3.62E+OO 

1.60E+OO 

4.50E-OI 

8.60E+OO 

5.20E-03 

1.44E-02 

9.64E+OO 

2.01 E+02 

3.41 E+02 

3.72E+OI 

I J2E+05 

3.00E+03 

2 15E+05 

lAIII. HMI· 

I" AI ('I II A liON OF NON-I"ANCI·I~ IIAZARDS 

RI'ASONAill.l' MAXIMIIM I'XI'OSI IRE 

CAPTAIN'S COVI' 

Route EPC Intake Intake 

EPC Selected (Non-Cancer) (Non-Cancer) 

Units for Hazard Units 

Calculation (1) 

mglkg M 1.1 E-07 mglkg-day 

mglkg M 5.5E-06 mglkg-day 

mglkg M S.OE-06 mglkg-day 

mglkg M 2.2E-06 mglkg-day 

mglkg M 6.2E-07 mglkg-day 

mglkg M 1.2E-05 mglkg-day 

mglkg M 7.1E-09 mglkg-day 

mglkg M 2 OF-08 mglkg-day 

mglkg M UE-05 mglkg-day 

mglkg M 2.RE-04 mglkg-day 

mglkg M 4.71'-04 mgfkg-day 

mglkg M 5.11'-05 mgfkg-day 

mglkg M 1.8F-O I mgfkg-day 

mglkg M 4.11'-03 mgfkg-day 

mglkg M 2.9E-OI mgfkg-day 

• 

Reference Reference Reference Reference Hazard 

Dose Dose Units Concentration Concentration Quotient 

Units 

NA NA N/A N/A No Tox Data 

NA NA N/A N/A No Tox Data 

NA NA N/A N/A No Tox Data 

NA NA N/A N/A No Tox Data 

NA NA N/A N/A No Tox Data 

NA NA N/A N/A No Tox Data 

NA NA N/A N/A No Tox Data 

NA NA N/A NIA No Tox Data 

2.0E-05 mglkg-day N/A N/A 7E-OI 

4.0E-04 mgfkg-day N/A N/A 7E-01 

3.0E-04 mglkg-day N/A N/A 2E+OO 

I.OE-03 mglkg-day N/A N/A SE-02 

3.0E-OI mglkg-day N/A N/A 6E-01 

NA NA N/A N/A No Tox Data 

2.3E-02 mglkg-day N/A N/A IE+Ol ........................... 
2E+01 



Exposure 

Route 

Ingestion 

• 
Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Upper Glacial Aquifer 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzene 7.61 E-03 

Chlorobenzene 1.89E-:OI 

Chloroform 2.21E-01 

I ,2-Dichloroethane 4.20E-:03 

I ,2-Dichloroethene 6.68E-02 

Methylene chloride · 9.99E-:03 

Tetrach I oroethane 3.49E-:02 

Toluene 2.43E-:02 

Trichloroethene 1.99E-02 

Vinyl chloride 5.52E-02 

bis(2-chloroethyl)ether 3.70E-03 

1 ,4-Dichlorobenzene 3.70E-02 

Endosulfan sulfate 1.70E-04 

Antimony 4.02E-02 

Arsenic 1.14E+Ol 

Lead 5.44E-OI 

Magnesium 5.49E+OI 

(Total) 

Medium 

EPC 

Units 

mg/L 

•til mg/L 

mg/L 

mg!L 

mg/L 

mg/L 

mg!L 

mg/L 

mg/L 

mg/L 

mg!L 

mg/L 

mg/L 

mg!L 

mg/L 

mg!L 

mg/L 

Route 

EPC 

Value 

7.61 E-03 

1.89E-OI 

2.21E-OI 

4.20E-03 

6_,68E-02 

9.99E-03 

3.49E-02 

2.43E-02 

1.99E-02 

5.52E-02 

3.70E-03 

3.70E-02 

UOE-04 

4.02E-:02 

1.14E+OI 

5.44E-OI 

5.49E+OI 

TARI.RM~ 
CALCULATION OF NON-CANCER IIAZARDS 

REASONABLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route EPC Intake Intake· 

EPC Selected (Non-< 'ancer) (Non-( 'ancer) 

Units for !Iazard Units 
' 

Calculation (I) 

mg/L M 2. 11'-04 mglkg-day 

mg!L M 5.2E-03 mglkg-day 

mg!L M 6.1E-03 mglkg-day 

mg!L M 1.2E-04 mglkg-day 

mg!L M I.SE-03 mglkg-day 

mg!L M 2.7E-04 mglkg-day 

mg!L M 9.6E-04 mglkg-day 

mg!L M 6.7E-04 mglkg-day 

mg/L M 5.5E-04 mg!kg-day 

mg!L M I.SE-03 mglkg-day 

mg!L M I.OE-04 mglkg-day 

mg/L M I.OE-03 mglkg-day 

mg!L M 4.7E-06 mglkg-day 

mg!L M 1.1 E-03 mglkg-day 

mg!L M 3.1E-01 mglkg-day 

mg/L M 1.5E-02 mglkg-day 

mg/L M 1.5E+OO mglkg-day 

• 

Reference Reference Reference Reference Hazard 

Dose Dose Units Concentration Concentration Quotient 

Units 

NA NA N/A N/A No Tox Data 

2E-02 mglkg-day NIA N/A 3E-01 

I E-02 mg!kg-day N/A N/A 6E-OI 

3E-02 mglkg-day N/A N/A 4E-03 

9E-03 mglkg-day NIA N/A 2E-:OI 

6E-02 mglkg-day N/A NIA 5E-03 

IE-02 mglkg-day N/A N/A IE-01 

2E-OI mglkg-day N/A NfA 3E-:03 

6E-03 mglkg-day N/A NfA 9E-02 

NA NA NfA N/A No Tox Data 

NA NA NfA NfA No Tox Data 

3E-02 mglkg-day N/A N/A 3E-02 

NA NA N/A NfA No Tox Data 

4.0E-04 mg!kg-day N/A N/A 3E+OO 

3.0E-04 mg!kg-day NfA N/A 1E+03 

NA NA N/A NfA No Tox Data 

NA NA N/A N/A No Tox Data 
·························· 

IE+03 



Exposure 

Route 

Inhalation 

• 
Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Shower 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzene 7.61 E-03 

Chlorobenzene 1.89E-Ol 

Chloroform 2.21E-Ol 

1,2-Dichloroethane 4.20E-03 

1,2-Dichloroethene 6.68E-02 

Methylene chloride 9.99E-03 

Tetrachloroethane 3.49E-02 

Toluene 2.43E-02 

Trichloroethene 1.99E-02 

Vinyl chloride 5.52E-02 

(Total) 

(I) See shower model in Attachment F. 

(2) R = Route-Specific 

NA =Not Available 

N/A =Not Applicable 

Medium Route 

EPC EPC 

Units Value(l) 

mg!L 2.25E-02 

mg!L 5.14E-Ol 

mg!L 6.60E-Ol 

mg/L 1.44E-02 

mg!L 2.16E-Ol 

mg/L 3.30E-02 

mg/L 9.17E-02 

mg/L 6.58E-02 

mg/L 5 60E-02 

mg/L 4.07E-02 

"IAIII.RMF 

CAICIIIATION OF NON-CAN! TR IIAZARDS 

RI'ASONAilll' MAXIMIIM I'XI'OSIJRE 

CAPT A IN'S CO VI' 

Route EPC Intake Intake 

EPC Selected (Non-Cancer) (Non-Cancer) 

Units for Hazard Units 

Calculation (2) 

mg/m3 R l.OE-04 mg!kg-day 

mg!m3 R 2.3E-03 mg!kg-day 

mg/m3 R J.OE-03 mglkg-day 

mg/m3 R 6.5E-05 mg!kg-day 

mg/m3 R 9.8E-04 mg!kg-day 

mg/m3 R 1.5E-04 mglkg-day 

mg/m3 R 4.2E-04 mglkg-day 

mg!m3 R J.OE-04 mglkg-day 

mg/m3 R 2.5E-04 mg!kg-day 

mg!m3 R 1.9E-04 mglkg-day 

• 

Reference Reference Reference Reference 

Dose Dose Units Concentration Concentration 

Units 

N/A N/A NA N/A 

N/A N/A 2.00E-02 mg!m3 

N/A N/A J.OOE-04 mg/m3 

NIA N/A 5.00E-03 mglm3 

N/A N/A NA N/A 

N/A N/A 3.00E+OO mglm3 

N/A NIA 4.00E-Ol mg!m3 

N/A N/A 4.00E-Ol mg!m3 

N/A N/A NA N/A 

N/A N/A NA N/A 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

No Tox Data 

4E-Ol 

4E+Ol 

5E-02 

No Tox Data 

2E-04 

4E-03 

3E-03 

No Tox Data 

No Tox Data .......................... 
4E+Ol 

I 4E+Ol I 



-

Exposure 

Route 

Dermal 

• 
Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: All Soil 

Exposure Point: Area A 

Receptor Population: Resident 

Receptor Age: Child 

Chemical 

of Potential 

Concern 

Benzo( a ]anthracene 

Benzo[b ]fluoranthene 

Benzo(a)Pyrene 

Benzo(g,h,i)Perylene 

Dibenz( a,h )anthracene 

lndeno(l ,2,3-cd)pyrene 

Phenanthrene 

Endrin aldehyde 

PCBs (total) 

Antimony 

Arsenic 

Barium 

Cadmium 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

(Total) 

(I) M = MediUm-Specific 

NA =Not Available 

N/A =Not Applicable 

Medium Medium Route 

EPC EPC EPC 

Value Units Value 

1.30E+OO mglkg I.JOE+OO 

2.18E+OO mglkg 2.18E+OO 

1.76E+OO mglkg 1.76E+OO 

1.27E+OO mglkg 1.27E+OO 

J.IOE-01 mglkg J.IOE-01 

1.09E+OO mglkg 1.09E+OO 

1.66E+OO mglkg · 1.66E+OO 

8.40E-03 mglkg 8.40E-03 

1.42E+OO mglkg 1.42E+OO 

1.16E+03 mglkg 1.16E+03 

2.76E+03 mglkg 2.76E+03 

7.36E+02 mglkg 7.36E+02 

1.74E+02 mglkg 1.74E+02 

3.79E+02 mglkg 3.79E+02 

9.96E+03 mglkg 9.96E+03 

1.18E+05 mg/kg 1.1 RE+05 

2.48E+04 mglkg 2.48E+04 

2.10E+04 mglkg 2.10E+04 

TABI.•RMI' 

CALCULATION OF NON-CAN( TR HAZARDS 

REASONABI.I' MAXIMIIM FXPOSIJRE 

CAPTAIN'S COVF 

Route EPC Intake Intake 

EPC Selected (Non-Cancer) (Non-Cancer) 

Units for Hazard Units 

Calculation (I) 

mglkg M N/A N/A 

mglkg M N/A N/A 

mglkg M N/A N/A 

mglkg M N/A N/A 

mglkg M NIA N/A 

mglkg M N/A N/A 

mglkg M N/A NIA 

mglkg M N!A N/A 

mglkg M II E-05 mglkg-day 

mglkg M N/A NIA 

mglkg M 46E-OJ mglkg-day 

mglkg M N/A N/A 

mglkg M 9 7E-05 mglkg-day 

mglkg M N/A N/A 

mglkg M NIA N/A 

mglkg M N/A N/A 

mglkg M N/A NIA 
mglkg M N!A N/A 

• 

Reference Reference Reference Reference 

Dose Dose Units Concentration Concentration 

Units 

NIA NIA N/A N/A 

NIA NIA N/A NIA 

N/A NIA N/A N/A 

NIA NIA N/A N/A 

NIA NIA N/A N/A 

NIA N/A N/A N/A 

NIA NIA NIA N/A 

N/A N/A N/A N/A 

2.0E-05 mglkg-day N/A N/A 

N/A N/A N/A N/A 

2.4E-04 mglkg-day N/A N/A 

NIA NIA N/A N/A 

5.0E-05 mglkg-day N/A N/A 

N/A N/A N/A N/A 

NIA NIA N/A N/A 

N/A NIA N/A N/A 

NIA NIA N/A N/A 

N/A NIA N/A N/A 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

6E-OI 

N/A 

2E+OI 

N/A 

2E+OO 

N/A 

N/A 

N/A 

N/A 

N/A 
·························· 

2E+OI 

I 2E+02 I 



Exposure 

Route 

Dermal 

• 
Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: All Soil 

Exposure Point: Area G 

Receptor Population: Resident 

Receptor Age: Child 

Chemical 

of Potential 

Concern 

Acenaphthylene 

Benzo[ a ]anthracene 

Benzo(b )Fluoranthene 

Benzo(a)Pyrene 

Benzo(g,h,i)Perylene 

Phenanthrene 

Endosulfan sulfate 

Endrin ketone 

PCBs (total) 

Antimony 

Arsenic 

Cadmium 

Iron 

Lead 

Manganese 

(Total) 

(I) M = Medium-Spec1fic 

NA =Not Available 

N/A =Not Applicable 

Medium Medium Route 

EPC EPC EPC 

Value Units Value 

7.70E-02 mglkg 7.70E-02 

4.00E+OO mglkg 4.00E+OO 

3.62E+OO mglkg 3.62E+OO 

1.60E+OO mglkg 1.60E+OO 

4.50E-OI mglkg 4.50E-OI 

8.60E+OO mglkg 8.60E+OO 

5.20E-03 mglkg 5.20E-03 

1.44E-02 mglkg 1.44E-02 

9.64E+OO mg/kg 9.64E+OO 

2.01E+02 mglkg 2.01E+02 

3.41 E+02 mglkg 3.41E+02 

3.72E+OI mglkg 3.72E+OI 

1.32E+05 mglkg I J2E+05 

3.00E+03 mglkg 3.00E+03 

2.15E+05 mglkg 2 15E+05 

lAni.RMI' 

CAICIIIA liON OF NON-('ANC TR IIAZARDS 

RFASONAilll' MAXIMUM I'XPOSIIRF 

CAPTAIN'S COVF 

Route EPC Intake Intake 

EPC Selected (Non-Cancer) (Non-Cancer) 

Units for Hazard Units 

Calculation (I) 

mglkg M N/A N/A 

mglkg M N/A N/A 

mglkg M N/A N/A 

mglkg M N/A N/A 

mglkg M N/A N/A 

mglkg M N/A N/A 

mglkg M NIA N/A 

mglkg M N/A N/A 

mglkg M 7.5E-05 mglkg-day 

mglkg M N/A N/A 

mglkg M 5.7E-04 mglkg-day 

mg/kg M 21 E-05 mglkg-day 

mg/kg M N/A NIA 
mglkg M N/A NIA 
mglkg M NIA N/A 

Reference 

Dose 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

2.0E-05 

N/A 

2.4E-04 

S.OE-05 

N/A 

N/A 

· N/A 

• 

Reference Reference Reference Hazard 

Dose Units Concentration Concentration Quotient 

Units 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A NIA NIA N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

mglkg-day N/A N/A 4E+OO 

N/A N/A N/A N/A 

mglkg-day N/A N/A 2E+OO 

mglkg-day NIA N/A 4E-OI 

N/A NIA N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A ........................... 
7E+OO 

Total Hazard Index Across All Exposure Routes/Pathways I 2E+02 I 



Exposure 

Route 

Dermal 

• 
Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Upper Glacial Aquifer 

Receptor Population: Resident 

Receptor Age: Child 

Chemical Medium 
I 

of Potential EPC 

Concern Value 

Benzene 7.61E-03 

Chlorobenzene 1.89E-OI 

Chloroform 2.21E-OI 

1,2-Dichloroethane 4.20E-03 

1,2-Dichloroethene 6.68E-02 

Methylene chloride 9.99E-03 

Tetrachloroethane 3.49E-02 

Toluene 2.43E-02 

Trichloroethene 1.99E-02 

Vinyl chloride 5.52E-02 

bis(2-chloroethyl)ether 3.70E-03 

I ,4-Dichlorobenzene 3.70E-02 

Endosulfan sulfate 1.70E-04 

Antimony 4.02E-02 

Arsenic 1.14E+OI 

Lead 5.44E-OI 

Magnesium 5.49E+OI 

(Total) 

(I) M =Medium-Specific 

NA =Not Available 

N/A =Not Applicable 

Medium Route 

EPC EPC 

Units Value 

mg/L 7.61 E-03 

mg/L 1.89E-OI 

mgll 2.21E-OI 

mg/L 4.20E-03 

mg/L 6.68E-02 

mg/L 9.99E-03 

mg!L 3.49E-02 

mg/L 2.43E-02 

mg/L 1.99E-02 

mg/L 5.52E-02 

mg!L 3.70E-03 

mg/L 3.70E-02 

mg/L 1.70E-04 

mg/L 4.02E-02 

mg/L 1.14E+OI 

mg/1. 5.44E-OI 

mg/L 5 49E+OI 

• TAll! F 7 IR RMF 

CAI.CIII.ATION OF NON-CAN! TR IIAZARDS 

REASONAIII.E MA:XII\11 11\1 EXPOSURE 

CAPTAIN'S COVE 

Route EPC Intake Intake 

EPC Selected (Non-Cancer) (Non-Cancer) 

Units for Hazard Units 

Calculation (I) 

mgll M 1.4E-05 mglkg-day 

mgll M 6.9E-04 mglkg-day 

mg/L M I.BE-04 mglkg-day 

mg/L M 2.0E-06 mglkg-day 

mg!L M 6.0E-05 mglkg-day 

mg!L M 4.0E-06 mglkg-day 

mg!L M 1.5E-04 mg/kg-day 

mg/L M 9.8E-05 mglkg-day 

mg/L M 2.8E-05 mglkg-day 

mg/L M 36E-05 mglkg-day 

mgll M 6.9E-07 mglkg-day 

mgll M 2 OE-04 mglkg-day 

mg!L M O.OE+OO mglkg-day 

mg!L M 3.6E-06 mglkg-day 

mg!L M I OE-03 mglkg-day 

mg/L M 4.9E-05 mg/kg-day 

mg!L M 4.91'-03 mglkg-day 

• 

Reference Reference Reference Reference 

Dose ·Dose Units Concentration Concentration 

Units 

NA NA NIA NIA 
2E-02 mglkg-day N/A NIA 
IE-02 mglkg-day N/A NIA 

3E-02 mglkg-day NIA NIA 

9E-03 mglkg-day N/A N/A 

6E-02 mglkg-day N/A N/A 

IE-02 mglkg-day NIA NIA 

2E-OI mglkg-day NIA N/A 

6E~03 mglkg-day NIA NIA 

NA NA N/A N/A 

NA NA N/A N/A 

3E-02 mglkg-day N/A N/A 

NA NA NIA N/A 

4.0E-05 mglkg-day N/A NIA 

2.4E-04 mglkg-day N/A N/A 

NA NA N/A N/A 

NA NA N/A NIA 

Total Hazard Index Across All Exposure Routes/Pathways I 

Hazard 

Quotient 

No Tox Data 

3E-02 

2E-02 

7E-05 

7E-03 

7E-05 

IE-02 

SE-04 

SE-03 

No Tox Data 

No Tox Data 

7E-03 

No Tox Data 

9E-02 

4E+OO 

No Tox Data 

No Tox Data 
·························· 

4E+OO 

2E+03 I 



• 

Exposure 

Route 

Ingestion 

Dermal 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area A 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)Pyrene 2.50£-01 

Benzo(g,h,i)Perylene I.SOE-01 

Phenanthrene 3.10E-01 

PCBs (total) 5.50E+OO 

Antimony 2.16£+02 

Arsenic 8.39£+01 

Copper 3.95£+02 

Lead 5.12£+02 

(Total) 

Benzo(a)Pyrene 2.50£-01 

Benzo(g,h,i)Perylene I.SOE-01 

Phenanthrene J.IOE-01 

PCBs (total) 5.50E+OO 

Antimony 2.16E+02 

Arsenic 8.39E+Ol 

Copper 3.95E+02 

Lead 5.12E+02 

(Total) 

(I) M = Medmm-Spec1fic 

NA =Not Available 

N/A =Not Applicable 

Medium 

EPC 

Units 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

• TAni.E8.l RME 

CALCIJLATION OF CANCER RISKS 

REASONABLE MAXIMUM I'XPOSIJRE 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation ( 1) 

2.50E-OI mglkg M 

I.SOE-01 mglkg M 

3.10E-OI mglkg M 

5.50E+OO mglkg M 

2.16E+02 mglkg M 

8.39E+OI mglkg M 

3.95£+02 mglkg M 

5.12£+02 mglkg M 

2.50£-01 mglkg M 

l.50E-OI mglkg M 

3.10E-Ol mglkg M 

5.50E+OO mglkg M 

2.16E+02 mglkg M 

8.39E+OI mglkg M 

3.951'+02 mglkg M 

5.12E+02 niglkg M 

• 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

1.2£-08 mglkg-day 7.30£+00 (mglkg-day) 
-I 

9E-08 

7.3£-09 mglkg-day NA N/A No Tox Data 

1.5£-08 mglkg-day NA NIA No Tox Data 

2.7E-07 mglkg-day 2.00E+OO (mglkg-day) -I 5E-07 

1.1 E-05 mglkg-day NA NIA No Tox Data 

4.1 E-06 mglkg-day 1.50£+00 (mglkg-day) -I 6E-06 

1.9E-05 mglkg-day NA NIA No Tox Data 

2.5E-05 mglkg-day NA NIA No Tox Data ............................ 
7E-06 

N/A N/A NIA NIA NIA 

N/A NIA NIA N/A N/A 

N/A N/A N/A N/A NIA 

7.4£-07 mglkg-day 2.00£+00 (mglkg-day) -I 1 E-06 

N/A N/A N/A N/A N/A 

2 4E-06 mglkg-day 1.88E+OO (mglkg-day) -I 5E-06 

N/A N/A N/A NIA N/A 

N/A N/A NIA N/A N/A 
···························· 

6E-06 

Total Risk Across All Exposure Routes/Pathways I IE-05 I 



• 
Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Retention Ponds and low area 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Exposure Chemical Medium Medium 

Route of Potential 

Concern 

Dermal Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Vanadium 

(I) M =MediUm-Specific 

NA = Not Available 

NIA =Not Applicable 

EPC EPC 

Value Units 

1.68E+OI mg/L 

2.51 E-02 mg!L 

3.99E-02 mg/L 

4.44E-Ol mg/L 

8.60E-03 mg!L 

3.33E-Ol mg!L 

6.20E+OI mg/L 

4.36E-Ol mg!L 

2.77E+OO mg!L 

6.52E-02 mg/L 

6.05E-02 mg/L 

(Total) 

• TABU: R.J RMF. 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

·CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (I) 

1.68E+OI mg/L M 

2.51E-02 mg!L M 

3.99E-02 mg!L M 

4.44E-01 mg!L M 

8.60E-03 mg!L M 

3.33E-OI mg/L M 

6.20E+OI mg!L M 

4.36E-OI mg/L M 

2.77E+OO mg!L M 

6.52E-02 mg!L M 

6 OSE-02 mg/L M 

• 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

1.6E-05 mglkg-day NA N/A No Tox Data 

2.4E-08 mglkg-day NA N/A No Tox Data 

3.8E-08 mglkg-day 1.88E+OO ( mglkg-day) -I 
7E-08 

4.3E-07 mglkg-day NA N/A No Tox Data 

8.3E-09 mgfkg-day NA N/A No Tox Data 

3.2E-07 mglkg-day NA NIA No Tox Data 

6.0E-05 mgfkg-day NA N/A No Tox Data 

4.2E-07 mglkg-day NA N/A No Tox Data 

2.7E-06 _mgfkg-day NA NIA No Tox Data 

6 3E-08 mgfkg-day NA N/A No Tox Data 

5.8E-08 mgfkg-day NA NIA No Tox Data ............................ 
7E-08 

Total Risk Across All Exposure Routes/Pathways I 7E-08 I 



• 

Exposure 

·Route 

Ingestion 

Dermal 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Area A 

Receptor Population: Site Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)Pyrene 2.50E-01 

Benzo(g,h,i)Perylene l.SOE-01 

Phenanthrene 3.10E-01 

PCBs (total) 5.50E+OO 

Antimony 2.16E+02 

Arsenic 8.39E+Ol 

Copper 3.95E+02 

Lead 5.12E+02 

(Total) 

Benzo(a)Pyrene 2.50E-01 

Benzo(g,h,i)Perylene 1.50E-01 

Phenanthrene 3.10E-OI 

PCBs (total) 5.50E+OO 

Antimony 2.16E+02 

Arsenic 8.39E+OI 

Copper 3.95E+02 

Lead 5.12E+02 

(Total) 

(I) M = MediUm-Specrfic 

NA =Not Available 

N/A =Not Applicable 

Medium 

EPC 

Units 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

• TABI.F R ~ Rl\11' 

CAI.Clli.ATION Of' CAN<TR RISKS 

REASONABLE MAXIMIJM I'XI'OStJRF 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (1) 

2.50E-01 mglkg M 

l.SOE-01 mglkg M 

3.10E-01 mglkg M 

5.50E+OO mglkg M 

2.16E+02 mglkg M 

8.39E+Ol mglkg M 

3.95E+02 mglkg M 

5.12E+02 mglkg M 

2.50E-01 mglkg M 

1.50E-01 mglkg M 

3.10E-01 mglkg M 

5.50E+OO mglkg M 

2.16E+02 mglkg M 

8.39E+Ol mglkg M 

3.95E+02 mglkg M 

5.12E+02 mglkg M 

• 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

4.4E-08 mglkg-day 7.30E+OO (mglkg-day) 
-I 

3E-07 

2.6E-08 mglkg-day NA NIA No Tox Data 

5.4E-08 mglkg-day NA N/A No Tox Data 

9.6E-07 mglkg-day 2.00E+OO (mglkg-day) -I 2E-06 

3.8E-05 mglkg-day NA N/A No Tox Data 

l.SE-05 mglkg-day 1.50E+OO (mglkg-day) -I 2E-05 

6.9E-05 mglkg-day NA N/A No Tox Data 

8.9E-05 mglkg-day NA N/A No Tox Data ............................ 
2E-05 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

6.9E-06 mglkg-day 2.00E+OO (mglkg-day) -I 
IE-05 

N/A N/A N/A N/A N/A 

23E-05 mglkg-day 1.88E+OO (mglkg-day) 
-I 4E-05 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 
···························· 

6E-05 

Total Risk Across All Exposure Routes/Pathways I 8E-05 I 



• 

Exposure 

Route 

Ingestion 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Upper Glacial Aquifer 

Receptor Population: Site Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzene 7.61 E-03 

Chi oro benzene 1.89E-OI 

Chloroform 2.21E-OI 

I ,2-Dichloroethane 4.92E-03 

I ,2-Dichloroethene 6.68E-02 

Methylene chloride 9.99E-03 

Tetrachloroethane 3.49E-02 

Toluene 2.43E-02 

Trichloroethene 1.99E-02 

Vinyl chloride 5.52E-02 

bis(2-chloroethyl)ether 3.70E-OJ 

I ,4-Dichlorobenzene 3.70E-02 

Endosulfan sulfate 1.70E-04 

Antimony 4.02E-02 

Arsenic 1.14E+OI 

Lead 5.44E-OI 

Magnesium 5.491'+01 

(Total) 

Medium 

EPC 

Units 

mg!L 

mg!L 

mg/L 

mg/L 

mg!L 

mg!L 

mg!L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

01!!1'-

"'!!'1. 

• lAIII I R 7 H!\11· 

CAl ct II .AT ION 01' CAN! TR RISKS 

RFASONAIII.I' MAXIM! IMI'XI'OSIIRI' 

CAPTAIN'S CO\T 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (I ) 

7.61 E-03 mg!L M 

1.89E-01 mg!L M 

2.21E-OI mg!L M 

4.92E-03 mg!L M 

6.68E-02 mg!L M 

9.99E-03 mg!L M 

3.49E-02 mg!L M 

2.43E-02 mg/L M 

1.99E-02 mg!L M 

5.52E-02 mg/L M 

3.70E-03 mg/L M 

3.70E-02 mg/L M 

1.70E-04 mg/L M 

4.02E-02 mg/L M 

1.14E+OI mg/L M 

5.44E-OI mg/1. M 

5.491'+01 mgll M 

• 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

2.7E-08 mglkg-day 2.90E-02 (mglkg-day) 
-I 

8E-IO 

6.6E-07 mglkg-day NA N/A No Tox Data 

7.7E-07 mglkg-day 6.10E-03 (mglkg-day) -I 5E-09 

1.7E-08 mglkg-day 9.10E-02 (mglkg-day) -I 2E-09 

2.3E-07 mglkg-day NA N/A No Tox Data 

3.5E-08 mglkg-day 7.50E-03 (mglkg-day) -I 3E-IO 

1.2E-07 mglkg-day 5.20E-02 (mglkg-day) -I 6E-09 

8 5E-08 mglkg-day NA N/A No Tox Data 

7.0E-08 mglkg-day I.IOE-02 (mglkg-day) -I 8E-IO 

1.9E-07 mglkg-day 1.90E+OO (mglkg-day) -I 4E-07 

1.3E-08 mglkg-day I.IOE+OO (mglkg-day) -I IE-08 

I.JE-07 mglkg-day 2.40E-02 (mglkg-day) -I 3E-09 

5.9E-IO mglkg-day NA N/A No Tox Data 

1.4E-07 mg/kg-day NA N/A No Tox Data 

4.0E-05 mglkg-day 1.50E+OO (mglkg-day) -I 6E-05 

l.'lE-06 mglkg-day NA N/A No Tox Data 

1.91'-04 mglkg-day NA N/A No Tox Data ............................ 
6E-05 



• 

Exposure 

Route 

Ingestion 

Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: All Soil 

Exposure Point: Area A 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo[ a ]anthracene 1.30E+OO 

Benzo[b ]tluoranthene 2.18E+OO 

Benzo(a)Pyrene 1.76E+OO 

Benzo(g,h,i)Perylene 1.27E+OO 

Dibenz[ a,h ]anthracene 3.10E-OI 

lndeno[l ,2,3-cd)pyrene 1.09E+OO 

Phenanthrene 1.60E+OO 

Endrin aldehyde 8.40E-03 

PCBs (total) 1.42E+OO 

Antimony 1.16E+03 

Arsenic 2.76E+03 

Barium 7.36E+02 

Cadmium 1.74E+02 

Cobalt 3.79E+02 

Copper 9.96E+03 

Iron 1.18E+05 

Lead 2.48E+04 

Manganese 2.10E+04 

(Total) 

Medium 

EPC 

Units 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mglkg 

mg/kg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mg/kg 

mglkg 

• TABLE 8.8 RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPTAIN;S COVE 

Route Route F.PC Selected 

EPC EPC for Risk 

Value Units Calculation (I) 

1.30E+OO mglkg M 

2.18E+OO mg/kg M 

1.76E+OO mglkg M 

1.27E+OO mglkg M 

3.10E-OI mg/kg M 

1.09E+OO mglkg M 

1.60E+OO mg/kg M 

8.40E-03 mg/kg M 

1.42E+OO mg/kg M 

1.16E+03 mglkg M 

2.76E+03 mglkg M 

7.36E+02 mglkg M 

1.74E+02 mglkg M 

3.79E+02 mglkg M 

9.96E+03 mglkg M 

1.18E+05 mg/kg M 

2.48E+04 mglkg M 

2.10E+04 mg/kg M 

• 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

2.1E-08 mglkg-day 7.30E-OI (mglkg-day) ·I 
2E-08 

3.5E-08 mglkg-day 7.30E-01 (mglkg-day) ·I 3E-08 

28E-08 mg/kg-day 7.30E+OO (mg/kg-day) ·I 2E-07 

2.0E-08 mglkg-day NA N/A No Tox Data 

5.0E-09 mg/kg-day 7.30E+OO (mglkg-day) ·I 4E-08 

1.7E-08 mglkg-day 7.30E-OI (mglkg-day) ·I IE-08 

2.6E-08 mg/kg-day NA NIA No Tox Data 

1.4E-IO mglkg-day NA N/A No Tox Daia 

2.3E-08 mglkg-day 2.00E+OO (mglkg-day) ·I 5E-08 

1.9E-05 mg/kg-day NA N/A No Tox Data 

4.4E-05 mg/kg-day 1.50E+OO (mglkg-day) ·I 7E-05 

1.2E-05 mglkg-day NA N/A No Tox Data 

2.8E-06 mg/kg-day NA N/A No Tox Data 

6.1E-06 mglkg-day NA N/A No Tox Data 

1.6E-04 mg/kg-day NA N/A No Tox Data 

1.9E;03 mg/kg-day NA N/A No Tox Data 

4.0E-04 mg/kg-day NA N/A No Tox Data 

3.4E-04 mglkg-day NA N/A No Tox Data ............................ 
7E-05 



• 

Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: Particulates 

Exposure Point: Area A 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo(a)Anthracene 1.30E+QO 

Benzo[b ]fluoranthene 2.18E+QO 

Benzo(a)Pyrene 1.76E+QO 

Benzo(g,h,i)Perylene 1.27E+QO 

Dibenz[ a,h ]anthracene 3.10E-OI 

lndeno[ I ,2,3-cd]pyrene 1.09E+QO 

Phenanthrene 1.60E+QO 

Endrin aldehyde 8.40E-03 

PCBs (total) 1.42E+QO 

Antimony 1.16E+Q3 

Arsenic 2.76E+Q3 

Barium 7.36E+Q2 

Cadmium 1.74E+02 

Cobalt 3.79E+Q2 

Copper 9.96E+Q3 

Iron I.ISE+OS 

Lead 2.48E+04 

Manganese 2.10E+04 

(Total) 

(I) See respirable particulates model in Attachment F. 

(2) R = Route-Specific 

NA =Not Available 

NIA =Not Applicable 

Medium 

EPC 

Units 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

• TABLE 8.9 RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPTAiN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value (I) Units Calculation (2) 

1.74E-06 mg!m3 R 

2.93E-06 mglm3 R 

2.36E-06 mglm3 R 

1.70E-06 mg!m3 R 

4.15E-07 mg!m3 R 

1.46E-06 mglm3 R 

2.14E-06 mg!m3 R 

1.13E-08 mglm3 R 

1.90E-06 mglm3 R 

I.SSE-03 mglm3 R 

3.70E-03 mg!m3 R 

9.86E-04 mg!m3 R 

2J3E-04 mglm3 
R 

S.OSE-04 mg/m3 R 

IJ4E-02 mglm3 
R 

I.SSE-01 mg!m3 
R 

3J2E-02 mg/m3 R 

2.82E-02 mglm3 
R 

• 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

1.1 E-09 mglkg-day NA N/A NoTox Data 

I.SE-09 mglkg-day NA N/A NoTox Data 

I.SE-09 mglkg-day NA NIA No Tox Data 

I.OE-09 mglkg-day NA NIA NoTox Data 

2.6E-10 mglkg-day NA N/A NoTox Data 

9.0E-IO mglkg-day NA N/A NoTox Data 

1.3E-09 mglkg-day NA NIA NoTox Data 

6.9E-12 mglkg-day NA NIA NoTox Data 

1.2E-09 mglkg-day 2.00E+QO (mglkg-day) -I 2E-09 

9.6E-07 mglkg-day NA NIA No.Tox Data 

2JE-06 mglkg-day 1.51 E+QI (mglkg-day) -I 3E-05 

6.1E-07 mglkg-day NA N/A NoTox Data 

1.4E-07 mglkg-day 6JOE+QO (mglkg-day) -I 9E-07 

3.1E-07 mglkg-day NA NIA No Tox Data 

8.2E-06 mglkg-day NA N/A NoTox Data 

9.7E-05 mglkg-day NA N/A No Tox Data 

2.0E-05 mglkg-day NA N/A NoTox Data 

1.7E-05 mglkg-day NA N/A No Tox Data ............................ 
4E-05 

Total Risk Across All Exposure Routes/Pathways I 4E-05 I 



• 
Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: All Soil 

Exposure Point: Area G 

Receptor Population: Construction Worker 

Receptor Age: Adult 

• TABU: R 10 RMI' 

CAI.CIII.A liON OF CANCFR RISKS 

RI'ASONABI.F MAXIMUM EXPOSliRF 

CAPT A IN'S COV F 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential 

Concern 

Dermal Acenaphthylene 

Benzo[ a )anthracene 

Benzo(b )Fiuoranthene 

Benzo(a)Pyrene 

Benzo(g,h,i)Perylene 

Phenanthrene 

Endosulfan sulfate 

Endrin ketone 

PCBs (total) 

Antimony 

Arsenic 

Cadmium 

Iron 

Lead 

Manganese 

(I) M = MediUm-Spwfic 

NA =Not Available 

N/A =Not Applicable 

(Total) 

EPC 

Value 

7.70E-02 

4.00E+OO 

3.62E+OO 

1.60E+OO 

4.50E-OI 

8.60E+OO 

5.20E-03 

1.44E-02 

9.64E+OO 

2.01 E+02 

3.41 E+02 

3.72E+OI 

I J2E+05 

3 OOE+OJ 

2 15E+05 

EPC EPC EPC for Risk 

Units Value UnitS Calculation (I) 

mglkg 7.70E-02 mglkg M 

mglkg 4.00E+OO mglkg M 

mglkg 3.62E+OO mglkg M 

mglkg 1.60E+OO mglkg M 

mglkg 4.50E-OI mglkg M 

mglkg 8.60E+OO mglkg M 

mglkg 5.20E-03 mglkg M 

mglkg 1.44E-02 mglkg M 

mglkg 9.64E+OO mglkg M 

mglkg 2.01E+02 mglkg M 

mglkg 3.41E+02 mglkg M 

mglkg 3.72E+OI mglkg M 

mglkg 1.32E+05 mglkg M 

mglkg 3.00E+03 mglkg M 

mglkg 2.15E+05 mglkg M 

• 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

NIA NIA NIA N/A NIA 
NIA NIA NIA NIA N/A 

NIA NIA NIA NIA NIA 
NIA NIA NIA NIA NIA 

N/A NIA NIA NIA NIA 
N/A NIA NIA NIA NIA 
N/A NIA NIA NIA NIA 
N/A NIA NIA NIA N/A 

UE-07 mglkg-day 2.00E+OO (mglkg-day) ·I 2E-07 

NIA NIA NIA NIA NIA 
8.8E-07 mglkg-day 1.88E+OO (mglkg-day) -I 2E-06 

3.2E-08 mglkg-day NA NIA No Tox Data 

NIA NIA NIA NIA NIA 

N/A NIA N/A N/A NIA 

NIA N/A NIA NIA N/A ............................ 
2E-06 

Total Risk Across All Exposure Routes/Pathways I IE-05 I 



• 

Exposure 

Route 

Ingestion 

Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: All Soil 

Exposure Point: Area A 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo[ a ]anthracene 1.30E+OO 

Benzo[b]fluoranthene 2.18E+OO 

Benzo(a)Pyrene 1.76E+OO 

Benzo(g,h,i)Perylene 1.27E+OO 

Dibenz[ a,h )anthracene 3.10E-OI 

lndeno[ 1,2,3-cd)pyrene 1.09E+OO 

Phenanthrene 1.60E+OO 

Endrin aldehyde 8.40E-03 

PCBs (total) 1.42E+OO 

Antimony 1.16E+03 

Arsenic 2.76E+03 

Barium 7.36E+02 

Cadmium I .74E+02 

Cobalt 3.79E+02 

Copper 9.96E+03 

Iron I.I8E+05 

Lead 2 48E+04 

Manganese 2.10E+04 

(Total) 

TAIIII' R 12 RM • 

CAI.CI II A liON OF <'AN< TR RISKS 

RI'ASONAilll' MA XIMIIM I' XI'OSIJRF 

CAPTAiN'S COVE 

Medium Route Route EPC Selected 

EPC EPC EPC for Risk 

Units Value Units Calculation {I) 

mglkg 1.30E+OO mglkg M 

mglkg 2.18E+OO mglkg M 

mglkg_ 1.76E+OO mglkg M 

mglkg 1.27E+OO mglkg M 

mglkg 3.10E-OI mglkg M 

mglkg I.09E+OO mglkg M 

mglkg 1.60E+OO mglkg M 

mglkg 8.40E-03 mglkg M 

mglkg 1.42E+OO mglkg M 

mglkg I.I6E+03 mglkg M 

mglkg 2.76E+03 mglkg M 

mglkg 7.36E+02 mglkg M 

mglkg 1.74E+02 mglkg M 

mglkg 3.79E+02 mglkg M 

mglkg 9.96E+03 mglkg M 

mglkg I 18E+05 mglkg M 

mglkg 2.48E+04 mglkg M 

mglkg 2.10E+04 mglkg M 

• 

Intake Intake Cancer Slope Cancer Slope Cancer 

{Cancer) {Cancer) Factor Factor Units Risk 

Units 

6.1 E-07 mglkg-day 7.30E-OI {mglkg-day) 
·I 

4E-07 

I .OE-06 mglkg-day 7.30E-OI (mglkg-day) ·I 7E-07 

8.3E-07 mglkg-day 7.30E+OO (mglkg-day) ·I 6E-06 

6.0E-07 mglkg-day NA N/A No Tox Data 

I.SE-07 mglkg-day 7.30E+OO (mglkg-day) ·I IE-06 

5.1E-07 mglkg-day 7.30E-OI (mglkg-day) ·I 4E-07 

7.5E-07 mglkg-day NA N/A No Tox Data 

3.9E-09 mglkg-day NA N/A No Tox Data 

6.6E-07 mglkg-day 2.00E+OO (mglkg-day) ·I IE-06 

5 4E,.04 mglkg-day NA N/A No Tox Data 

1.3E-03 mglkg-day 1.50E+OO (mglkg-day) ·I 2E-03 

3.5E-04 mglkg-day NA N/A No Tox Data 

8.2E-05 mglkg-day NA N/A No Tox Data 

I.BE-04 mglkg-day NA NIA No Tox Data 

4.7E-03 mglkg-day NA N/A No Tox Data 

5.5E-02 mglkg-day NA N/A No Tox Data 

I .2E-02 mglkg-day NA N/A NoTox Data 

9.91'-03 mglkg-day NA N/A No Tox Data 
···························· 

2E-03 



• 

Exposure 

Route 

Ingestion 

Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: All Soil 

Exposure Point: Area G 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Acenaphthylene 7.70E-02 

Benzo[ a ]anthracene 4.00E+OO 

Benzo(b)Fiuoranthene 3.62E+OO 

Benzo(a)Pyrene 1.60E+OO 

Benzo(g,h,i)Perylene 4.50E-OI 

Phenanthrene 8.60E+OO 

Endosulfan sulfate 5.20E-03 

Endrin ketone 1.44E-02 

PCBs (total) 9.64E+OO 

Antimony 2.01E+02 

Arsenic 3.41 E+02 

Cadmium 3.72E+OI 

Iron 1.32E+05 

Lead 3.00E+OJ 

Manganese 2.15E+05 

(Total) 

Medium 

EPC 

Units 

mg!kg 

mglkg. 

mg!kg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

mglkg 

lAIII I' R 1.1 RM~ 
CAl 1"111 A liON OF CANCTR RISKS 

REASONAI!I.F MAXIM! 11\.1 I'XI'OSI IRF 

CAPTAIN'S COVF 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (I) 

7.70E-02 mg!kg M 

4.00E+OO mglkg M 

3.62E+OO mglkg M 

1.60E+OO mg!kg M 

4.50E-OI mglkg M 

8.60E+OO mglkg M 

5.20E-03 mglkg M 

1.44E-02 mglkg M 

9.64E+OO mglkg M. 

2.01 E+02 mglkg M 

3.41E+02 mglkg M 

3.72E+OI mglkg M 

1.32E+05 mglkg M 

3 OOE+03 mglkg M 

2.15E+05 mglkg M 

• 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

3.6E-08 mglkg-day NA NIA No Tox Data 

1.9E-06 mg!kg-day 7.30E-OI (mg!kg-day) ·I IE-06 

1.7E-06 mg!kg-day 7.30E-OI (mg!kg-day) ·I IE-06 

7.5E-07 mg!kg-day 7.30E+OO (mg!kg-day) ·I SE-06 

2.1 E-07 mglkg-day NA NIA No Tox Data 

4.0E-06 mg!kg-day NA N/A No Tox Data 

2.4E-09 mg!kg-day NA N/A No Tox Data 

6.8E-09 mglkg-day NA NIA No Tox Data 

4.5E-06 mglkg-day 2.00E+OO (mg!kg-day) ·I 9E-06 

9.4E-05 mglkg-day NA NIA No Tox Data 

1.6E-04 mg!kg-day I.SOE+OO (mglkg-day) ·I 2E-04 

1.7E-05 mg!kg-day NA N/A No Tox Data 

6.2E-02 mg!kg-day NA NIA No Tox Data 

1.4E-03 mglkg-day NA NIA No Tox Data 

I.OE-01 mglkg-day NA NIA No Tox Data ............................ 
3E-04 



• 

Exposure 

Route 

Ingestion 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Upper Glacial Aquifer 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzene 7.61 E-03 

Chlorobenzene 1.89E-OI 

Chloroform 2.21E-OI 

I ,2-Dichloroethane 4.92E-03 

1,2-Dichloroethene 6.68E-02 

Methylene chloride 9.99E-03 

Tetrachloroethane 3.49E-02 

Toluene 2.43E-02 

Trichloroethene 1.99E-02 

Vinyl chloride 5.52E-02 

bis(2-chloroethyl)ether 3.70E-03 

I ,4-Dichlorobenzene 3.70E-02 

Endosulfan sulfate 1.70E-04 

Antimony 4.02E-02 

Arsenic 1.14E+OI 

Lead 5.44E-OI 

Magnesium 5.49E+OI 

(Total) 

Medium 

EPC 

Units 

mg!L 

mg/L 

mg!L 

mg!L 

mg!L 

mg!L 

mg/L 

mg!L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg!L 

TABLE 8.14 RM • 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Route Route FPC Scl~ctcd 

EPC EPC for Risk 

Value Units Calculation (I) 

7.61 E-03 mg/L M 

1.89E-OI mg/L M 

2.21E-OI mg/L M 

4.92E-03 mg!L M 

6.68E-02 mg!L M 

9.99E-03 mg!L M 

3.49E-02 mg!L M 

2.43E-02 mg/L M 

1.99E-02 mg/L M 

5.52E-02 mg/L M 

3.70E-03 mg/L M 

3.70E-02 mg/L M 

UOE-04 mg/L M 

4.02E-02 mg/L M 

1.14E+OI mg/L M 

5.44E-OI mg/L M 

5.49E+OI mg/L M 

• 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

8.9E-08 mglkg-day 2.90E-02 (mglkg-day) 
·I 

3E-09 

2.2E-06 mglkg-day NA NIA No Tox Data 

2.6E-06 mglkg-day 6.10E-03 (mglkg-day) ·I 2E-08 

5.8E-08 mglkg-day 9.10E-02 ( mglkg-day) ·I SE-09 

7.8E-07 mglkg-day NA NIA No Tox Data 

UE-07 mglkg-day 7.50E-03 (mglkg-day) ·I 9E-IO 

4.1E-07 mglkg-day 5.20E-02 (mglkg-day) ·I 2E-08 

2.9E-07 mglkg-day NA NIA No Tox Data 

2.3E-07 mglkg-day I.IOE-02 (mglkg-day) ·I 3E-09 

6.5E-07 mglkg-day 1.90E+OO (mglkg-day) ·I IE-06 

4.3E-08 mglkg~day I.IOE+OO (mglkg-day) ·I SE-08 

4.3E-07 mglkg-day 2.40E-02 (mglkg-day) ·I IE-08 

2.0E-09 mglkg-day NA NIA No Tox Data 

4.7E-07 mglkg-day NA NIA No Tox Data 

1.3E-04 mglkg-day 1.50E+OO (mglkg-day) ·I 2E-04 

6.4E-06 mglkg-day NA NIA No Tox Data 

6.4E-04 mglkg-day NA NIA No Tox Data 
···························· 

2E-04 



• 

Exposure 

Route 

Inhalation 

Scenario Timeframe: Future 

~edium: Groundwater 

Exposure Medium: Air 

Exposure Point: Shower 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzene 7.61 E-03 

Chlorobenzene 1.89E-OI 

Chloroform 2.21E-OI 

I ,2-Dichloroethane 4.92E-03 

I ,2-Dichloroethene 6.68E-02 

Methylene chloride 9.99E-03 

Tetrachloroethane 3.49E-02 

Toluene 2.43E-02 

Tnchloroethene 1.99E-02 

Vinyl chloride I 5.52E-02 

(Total) 

(I) See shower model m Attachment F. 

(2) R = Route-Specific 

NA =Not Available 

N/A =Not Applicable 

Medium 

EPC 

Units 

mg/L 

mg!L 

mg!L 

mg!L 

mg/L 

mg!L 

mg/L 

mg/L 

mg/L 

mg/1. 

• TA!ll.l' R 15 RMF 

('AI.CI II AI ION OF CAN< TR RISKS 

RI'ASONAIILF MAXIMUM FXPOSIJRI' 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value (I) Units Calculation (2) 

2.25E-02 mg!L R 

5.14E-OI mg/L R 

6.60E-OI mg/L R 

1.44E-02 mg!L R 

2.16E-OI mg!L R 

3.30E-02 mg!L R 

9.17E-02 mg/L R 

6.58E-02 mg/L R 

5.60E-02 mg!L R 

4 07E-02 mg!L R 

• 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

4.4E-05 mglkg-day 7.80E-06 (mglkg-day) 
-I 

3E-10 

I.OE-03 mglkg-day NA N/A No Tox Data 

1.3E-03 mglkg-day 2.30E-05 (mglkg-day) ·I 3E-08 

28E-05 mglkg-day 2.60E-05 (mglkg-day) -I 7E-IO 

4.2E-04 mglkg-day NA N/A No Tox Data 

6.4E-05 mglkg-day 4.70E-07 (mglkg-day) -I 3E-ll 

l.SE-04 mglkg-day 5.80E-07 (mglkg-day) -I IE-10 

1.3E-04 mglkg-day NA NIA No Tox Data 

1.1 E-04 mglkg-day 1.70E-06 (mglkg-day) -I 2E-10 

7.9E-05 mglkg-day 8.40E-05 (mglkg-day) -I 7E-09 ............................ 
4E-08 

Total Risk Across All Exposure Routes/Pathways I 4E-08 I 



• 

Exposure 

Route 

Dermal 

Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: All Soil 

Exposure Point: Area A 

Receptor Population: Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzo[a ]anthracene 1.30E+OO 

Benzo[b ]fluoranthene 2.18E+OO 

Benzo(a)Pyrene 1.76E+OO 

Benzo(g,h,i)Perylene 1.27E+Oo· 

Dibenz[ a,h ]anthracene 3.10E-Ol 

lndeno[ 1,2,3-cd ]pyrene 1.09E+OO 

Phenanthrene 1.60E+OO 

Endrin aldehyde 8.40E-03 

PCBs (total) 1.42E+OO 

Antimony 1.16E+03 

Arsenic 2.76E+03 

Barium 7.36E+02 

Cadmium 1.74E+02 

Cobalt 3.79E+02 

Copper 9.96E+03 • Iron · 1.18E+05 

Lead 2.48E+04 

Manganese 2.10E+04 

(Total) 

(I) M = Medtum-Spec11ic 

· NA =Not Available 

N/A =Not Applicable 

Medium 

EPC 

Units 

mg!kg 

mglkg 

mglkg 

mg!kg 

mglkg 

mg!kg 

mg!kg 

mg!kg 

mglkg 

mglkg 

mg!kg 

mglkg 

mglkg 

mg!kg 

mglkg 

mglkg 

mglkg 

mglkg 

TABI.E R It> RM. 

CAI.ClJI.A TION OF CAN< TR RISKS 

REASONABLE MAXIMUM I'XPOSURI' 

CAPTAIN'S COVI' 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation ( 1) 

1.30E+OO mg!kg M 

2.18E+OO mglkg M 

1.76E+OO mglkg M 

1.27E+OO mglkg M 

3.10E-OI mglkg M 

1.09E+OO mglkg M 

1.60E+OO mglkg M 

8.40E-03 mg!kg M 

1.42E+OO mg!kg M 

1.16E+03 mglkg M 

2.76E+03 mglkg M 

7.36E+02 mg!kg M 

1.74E+02 mg!kg M 

3.79E+02 mg!kg M 

9.96E+03 mglkg M 

1.18E+05 mglkg M 

2.48E+04 mglkg M 

2.10E+04 mg/kg M 

• 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

N/A NIA N/A NIA N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A NIA N/A 

NIA N/A N/A NIA N/A 

NIA NIA N/A NIA N/A 

NIA NIA N/A · N/A N/A 

N/A N/A NIA N/A NIA 

NIA N/A . N/A NIA N/A 

9.5E-07 mg!kg-day 2.00E+OO (mglkg-day) -I 2E-06 

NIA N/A N/A N/A N/A 

40E-04 mglkg-day 1.88E+OO (mg!kg-day) -I 7E-04 

N/A N/A NIA N/A NIA 

S.JE-06 mg!kg-day NA N/A No Tox Data 

N/A N/A N/A N/A N/A 

N/A NIA N/A N/A N/A 

N/A N/A N/A N/A NIA 

NIA N/A NIA N/A N/A 

N/A NIA N/A N/A N/A 
···························· 

7E-04 

Total Risk Across All Exposure Routes/Pathways I 5E-03 I 



• 

Exposure 

Route 

Dennal 

Scenario Timeframe: Future 

Medium: All Soil 

Exposure Medium: All Soil 

Exposu.re Point: Area G 

Receptor Population: Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Acenaphthylene 7.70E-02 

Benzo[a ]anthracene r 4.00E+OO 

Benzo(b )Fiuoranthene 3.62E+OO 

Benzo(a)Pyrene 1.60E+OO 

Benzo(g,h,i)Perylene 4.50E-OI 

Phenanthrene 8.60E+OO 

Endosulfan sulfate 5.20E-03 

Endrin ketone 1.44E-02 

PCBs (total) 9.64E+OO 

Antimony 2.01E+02 

Arsenic 3.41E+02 

Cadmium 3.72E+OI 

Iron 1.32E+05 

Lead J.OOE+03 

Manganese 2.15E+05 

(Total) 

{I) M = Medium-Spectfic 

NA =Not Available 

N/A =Not Applicable 

Medium 

EPC 

Units 

mglkg 

mglkg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

TABI.F R.l7 RM

CAI.CIII.A liON Of CANCTR HISKS 

REASONABLE MAXIM liM FXPOSl IHF 

CAPTAIN'S COVF 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation {I) 

7.70E-02 mglkg M 

4.00E+OO mglkg M 

3.62E+OO mglkg M 

1.60E+OO mglkg M 

4.50E-OI mglkg M 

8.60E+OO mg/kg M 

5.20E-OJ mg/kg M 

1.44E-02 mglkg M 

9.64E+OO mglkg M 

2.01E+02 mglkg M 

3.41E+02 mg/kg M 

3.72E+OI mglkg M 

I J2E+05 mglkg M 

J.OOE+OJ mg/kg M 

2.15E+05 mg/kg M 

• 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) {Cancer) Factor Factor Units Risk 

Units 

N/A N/A N/A NIA NIA 
N/A N/A N/A N/A N/A 

N/A N/A N/A NIA N/A 

N/A NIA N/A N/A NIA 
N/A NIA NIA N/A N/A 

N/A N/A N/A NIA N/A 

N/A N/A N/A NIA NIA 
NIA N/A N/A N/A N/A 

65E-06 mglkg-day 2.00E+OO (mglkg-day) ·I IE-05 

NIA NIA N/A N/A NIA 
4.9E-05 mg/kg-day 1.88E+OO (mglkg-day) -I 9E-05 

I 8E-06 mg/kg-day NA N/A No Tox Data 

NIA N/A NIA NIA NIA 
N/A NIA N/A N/A NIA 
NIA NIA NIA N/A NIA ............................ 

IE-04 

Total Risk Across All Exposure Routes/Pathways I 7E-04 I 



• 

Exposure 

Route 

Dermal 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Upper Glacial Aquifer 

Receptor Population: Resident 

Receptor Age: Child 

Chemical Medium 

of Potential EPC 

Concern Value 

Benzene 7.61E-03 

Chlorobenzene 1.89E-OI 

Chloroform 2.2JE-OI 

1,2-Dichloroethane 4.92E-03 

1,2-Dichloroethene 6.68E-02 

Methylene chloride 9.99E-03 

Tetrachloroethane 3.49E-02 

Toluene 2.43E-02 

Trichloroethene 1.99E-02 

Vinyl chloride 5.52E-02 

bis(2-chloroethyl)ether 3.70E-03 

I A-Dichlorobenzene 3.70E-02 

Endosulfan sulfate 1.70E-04 

Antimony 4.02E-02 

Arsenic 1.14E+OI 

Lead 5.44E-OJ 

Magnesium 5.49E+OI 

(Total) 

(I) M ~Medium-Specific 

NA ~Not Available 

N/A ~Not Applicable 

Medium 

EPC 

Units 

mg/L 

mg!L 

mg/L 

mg/L 

mg/L 

mg!L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/1. 

mg/1. 

mg/L 

mg/1. 

TAIII I' R IR IH·· 

CALCIII.ATION OF CANCI·R RISKS 

RI'ASONAnU: MAXIMI IM I' XI'OSI IRI' 

CAPTAIN'S COVE 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation (I) 

7.61 E-03 mg!L M 

1.89E-OJ mg!L M 

2.2JE-OI mg/L M 

4.92E-03 mg!L M 

6.68E-02 mg!L M 

9.99E-03 mg/L M 

3.49E-02 mg!L M 

2.43E-02 mg!L M 

I .99E-02 mg/L M 

5.52E-02 mg!L M 

3.70E-03 mg/L M 

3.70E-02 mg/L M 

1.70E-04 mg/L M 

4 02E-02 mg!L M 

1.14E+OJ mg/L M 

5.44E-OI mg/L M 

5.49E+OI mg/L M 

• 

Intake Intake Cancer Slope Cancer Slope Cancer 

(Cancer) (Cancer) Factor Factor Units Risk 

Units 

1.2E-06 mglkg-day 2.90E-02 (mglkg-day) ·I 4E-08 

5.9E-05 mglkg-day NA N/A No Tox Data 

1.5E-05 mglkg-day 6.JOE-03 (mglkg-day) ·I 9E-08 

2.0E-07 mglkg-day 9. JOE-02 (mglkg-day) ·I 2E-08 

5.1E-06 mglkg-day NA N/A No Tox Data 

3.4E-07 mglkg-day 7.50E-03 (mglkg-day) ·I 3E-09 

1.3E-05 mglkg-day 5.20E-02 (mglkg-day) ·I 7E-07 

8.4E-06 mglkg-day NA NIA No Tox Data 

2.4E-06 mglkg-day l.IOE-02 (mglkg-day) ·I 3E-08 

J.IE-06 mglkg-day 1.90E+OO (mglkg-day) ·I 6E-06 

5.9E-08 mglkg-day l.IOE+OO (mglkg-day) ·I 7E-08 

ISE-05 mglkg-day 2.40E-02 (mglkg-day) ·I 4E-07 

O.OE+OO mglkg-day NA N/A No Tox Data 

J.IE-07 mglkg-day NA N/A No Tox Data 

8.7E-05 mglkg-day 1.88E+OO (mglkg-day) ·I 2E-04 

4.2E-06 mglkg-day NA N/A No Tox Data 

4.2E-04 mglkg-day NA N/A No Tox Data 
···························· 

2E-04 

Total Risk Across All Exposure Routes/Pathways I 3E-04 I 



• 

Medium Exposure Exposure 

Medium Point 

Surface Soil Surface Soil A~aA 

Chemical 

~enzo(a)Pyrene 

~enzo(g,h,i)Perylene 

IPhenanth~ne 

~CBs (total) 

Antimony 

!Arsenic 

ropper 

Lead 

(Total) 

• 
TABLE9.1 RME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposu~ 

Routes Total 

9E-08 -- N!A 9E-08 ~enzo(a)Pyrene 

No Tox Data -- N!A -- ~enzo(g,h,i)Perylene 

No Tox Data -- NIA -- 'Phenanth~ne 

5E-07 -- IE-06 2E-06 iPCBs (total) 

No Tox Data -- N!A -- Antimony 

6E-06 - 5E-06 IE-05 Arsenic 

No Tox Data -- N!A -- :opper 

No Tox Data -- N!A -- Lead 
......................... .................... . ......................... .......................... ....................................... 

7E-06 -- 6E-06 IE-05 (Total) 

Total Risk Across Soil IE-05 

Total Risk Across All Media and All Exposu~ Routes IE-05 

• 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Routes Total 

No Tox Data -- N/A -
No Tox Data -- N/A -
No Tox Data -- N/A -

Developmental 2E-OI -- 4E-OI 6E-Ol 

Hematopoietic JE-01 -- NIA JE-01 

Hematopoietic 2E-OI -- IE-01 JE-01 

Gl tract 6E-03 - NIA 6E-03 

No Tox Data -- N/A --
···················································· .......................... .................... ......................... .......................... 

6E-01 -- 5E-OI IE+OO 

Total Hazard Index Across All Media and All Exposu~ Routes t:::J 

Total Gl tract HI = 

Total Developmental HI = 
1!::====!.1 



• 
Medium 

Scenano Ttmeframc: C'urrenUFuture 

Receptor Population: Trespasser 
Receptor Age: Adolescent 

Exposure 

Medium 

Exposure 

Point 

Chemical 

Surface Water Surface Water Retention Ponds IA!uminum 

and low area ~ntimony 

~rsenic 

Barium 

Cadmium 

oppcr 

Iron 

Lead 

Manganese 

~ickel 

Vanadium 

(Total) 

Ingestion 

TA.RMf: 

Sl'MMARY OF RECEPTOR RISKS AND IIA7 ARilS rOR COPCs 

REASONABLE MAXIMUM EXPOSliRE 

CAPTAIN'S COVE 

Carcinogenic Risk 

Inhalation Dennal Exposure 

Routes TO!lll 

NoTox Data 

NoTox Data 

7E-08 7E-08 

NoTox Data 

NoTox Data 

No Tox Data 

NoTox Data 

No Tax Data 

NoTox Data 

No Tax Data 

No Tox Data 

Chnnical 

!Aluminum 

iAntimony 

('rsenic 

Barium 

Cadmium 

Iron 

Lead 

Manganese 

[Nickel 

Vanadium 
························· ··················· ......................... ························ 

7E-08 7E-08 (Total) 

Sediment Sediment Retention Ponds Benzo(g,h,i)Perylene No Tox Data N!A ,Benzo(g,h,i)Perylene 

!Phenanthrene Phenanthrene 

~-Methylphenol 

Antimony 

~rsenic 

Cadmium 

oppt:r 

Lead 

Silver 

~inc 

No lox Data 

No lox Data 

IE-06 

No Tox Data 

No lox Data 

No lox Data 

No Tox Data 

No Tox Data 

IE-06 

(Total) 

N/A 

N!A 

IE-06 

i4-Methylphenol 

Antimo~y 

No lox Data IIVALUE' Arsenic 

N!A 

N/A 

N/A 

N!A 

IE-06 

Cadmium 

Copp<r 

Le-ad 

Silver 

Zinc 

Primary 

Target Organ 

CNS 

Hematopoietic 

Hematopoietic 

Hematopoietic 

Kidney 

Gl tract 

Liver 

CNS 

Whole body 

NA 

Hematopoietic 

Hematopoietic 

Kidney 

Gl tract 

Skin 

Hematopoietic 

Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dennal 

BE-02 

IE-02 

4E-OJ 

JE-OJ 

BE-03 

4E-04 

~E-03 

NoTox Data 

~E-Ol 

7E-04 

2E-04 

2E-OI 

No Tox Data N/A 

No Tox Data N/A 

NoTox Data N/A 

2E-02 NIA 

JE-02 2E-02 

2E-OJ 6E-OJ 

JE-03 N/A 

No lox Data N!A 

BE-04 NIA 

JE-02 N/A 

9E-02 JE-02 

• 
Exposure 

Routes Total 

BE-02 

IE-02 

4E-OJ 

3E-OJ 

BE-OJ 

4E-04 

~E-03 

~E-02 

7E-04 

2E-04 

2E-OI 

2E-02 

6E-02 

BE-03 

JE-03 

BE-04 

JE-02 

IE-01 JE-06 2E-06 #VAlUE' (Total) 

Total Risk Across Surface Water ~=7=E=-0=8==l~======,;,"====T=o=ta=l =H=azar=d=ln=d=ex='Abcr=os=s=A=I=I M=eddiba=ian=d=A=I=I=Edxpos
6

=ur=e=R=o=u=tes= 

Total Risk Across Sediment ~~ 
Total Risk Across All Media and All Exposurt: Route-s tl IIVALUE• 

Total Hematopoietic HI= 

Total Gltract HI= 

Total CNS HI= 

Total Kidney HI = 

Totall.i\'C'r Ill= 

Ttltal Skin Ill" ~~~==8=E=-0=4==lf 

Ttltal Whole body Ill = I 7E-04 



Medium 

Surface Soil 

• 
Scenano Tlmeframe: Future 
Receptor Population: Site Worker 
Receptor Age: Adult 

Exposure Exposure 

Medium Point 

Surface Soil AreaG 

Chemical 

Benzo(b )Fluoranthene 

!Benzo( a) Pyrene 

Benzo(g.h,i)Perylene 

ndeno( 1,2,3-cd)pyrene 

Phenanthrene 

!Arsenic 

Barium 

admium 

ropper 

Lead 

(Total) 

• lAI!I I <J ~ R~H 

Sll~l\fARY OF RH 'I'. I' It lR RISKS A Nil IIA/ARilS FOR COI'Cs 

REASONARI.I'. MAXI\fl'~f I·.XI'OSI IRE 

<"API A IN'S C0\'1' 

Carcinogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

JE-08 .. NIA JE-08 Benzo(b )Fluoranthene 

2E-07 .. NIA 2E-07 Benzo(a)Pyrene 

No Tox Data .. N/A .. Benzo(g.h.i)Perylene 

IE-08 .. N/A IE-08 lndeno( 1,2,3-cd]pyrene 

No Tox Data .. NIA .. Phenanthrene 

2E-06 .. JE-06 5E-06 Arsenic 

No Tox Data .. N/A .. Barium 

No Tox Data .. No Tox Data .. lradmium 

No Tox Data .. N!A .. lropper 

No Tox Data .. N!A .. Lead .......................... ···················· ·························· ........................ . ............................................ 
2E-06 .. JE-06 5E-06 (Total) 

• 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Routes Total 

No Tox Data .. N/A .. 

No Tox Data .. N/A .. 

No Tox Data .. N/A -
No Tox Data .. N/A .. 

No Tox Data ,_ N/A .. 

Hematopoietic IE-02 .. 2E-02 JE-02 

Hematopoietic 4E-04 .. N/A 4E-04 

Kidney 2E-04 .. 2E-03 2E-03 

GI tract 3E-04 .. N/A JE-04 

No Tox Data .. N/A .. 
····························· ························· .................... ·························· . ....................... 

IE-02 .. 2E-02 JE-02 

Total Risk Across Soil I 5E-06 I Total Hazard Index Across All Media and All Exposure Routes JE-02 

Total Risk Across All Media and All Exposure Routes I 5E-06 I 
Total Hematopoietic HI= 3E-02 

Total Kidney HI= 2E-03 

Total Gl tract HI= I JE-04 



• 
Medium 

All Soil 

Scenano T tmefralll( 
Receptor Population 
Receptor Ace: Adult 

Exposure 

Medium 

AU Soil 

Exposure 

Point 

Area A 

II 
II 

rh~mical 

Brnzo( a ]anthracene 

Renzorb 1 nuoranlhene 

'Benzo( a )Pyrene 

Ae:nzo( s.h. i)Perylene 

Dibenz(a.h )anthracene 

lndmo(I.2.J-cd(pyrrn< 

Phenanthrene 

Endrin aldehyde 

PCBs(total) 

Antimony 

Anenit 

Barium 

admium 

Coball 

Opp<l 

Lud 

Manganese 

(Total) 

. .• , .. 
(\1'\.l\t4.P\ ~~I PI• frf••AAI\.~A.'-IItlt./A.PI•~r••AC llf'f't. 

Pf A.\11'0 '"'' f "'" \1\.tl \t f \PI'~~ AI 

c 4.l't A.I'J'i:i Ill\ F 

f'arcinocrnk Rid. C'h~mical 

lngntKm lnhalatton Orrnlll f:s:posurr Primary 

Roult1 Total Tarset Organ 

2E-08 No Tox Oau NtA 

JE-08 No Tox Data N/A 

2E-07 No lox Data N/A 

No Tox Data No lox Data N!A 

4E-08 NoTolt Data N/A 

IE-08 No lox Data N/A 

No Tox Data No lox Data N/A 

NoTmc Data Nolo~~; Data N!A 

SE-08 2E-09 JE-08 

No lox OalJI NoTo11 Data N!A 

7E-OS JE-OS IE-OS 

No Tox Data No Tox Data NIA 

No lox Dau 9E-07 NoTo1 Data 

No Tol' Data No lox Data N!A 

No Tox Oau No Tox Oata NIA 

NoTo1t Data No Tox Dau N/A 

No lox Data No Tox Data N/A 

No lox Data No Tox Data N/A 

7E-OS U-0~ lE-O~ 

2E-08 Renzo(a}anthracene 

J E -08 Bcnzo[b !Ouoranthene 

• 2E-07 Renzo(a )Pyrcne 

Benzo(g..h. i)Perykne 

<F.-08 

IE-08 

!E-08 

IE-~ 

9E-07 

IF.-04 

Dibntz( a.h )anthracene 

lndmo(I.2.J-cd(pyrme 

Phenanthrene 

F.ndrin aldehyde 

PCBs(totall 

Antimony 

Ancnic 

Barium 

admium 

Cobalt 

CoppcT 

Iron 

Manganese 

(Total) 

Dcvdopmcntal 

Hematopoietic 

Hematopoietic 

Hematopoietic 

Kidney 

Hematopoietic 

Gltract 

liver 

CNS 

Non-Carcinogenic Haz~rd Quotient 

Ingestion Inhalation Omnal Exposure 

NoTox Data 

No Tox Data 

NoTox Data 

No Tox Data 

No Tox Data 

No Tox Data 

No Tox Data 

No Tox Data 

8E-02 

JE-+00 

IE<j)l 

IE-02 

2E-OI 

7E-OJ 

JE-01 

4E-OI 

No Tox Data 

No Tox Data 

No Tox Data 

No Tox Data 

No Tox Data 

NoTo11 Data 

NoTox Data 

No Tox Data 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

No To11 Data 61!-02 

No Tox Data N/A 

No Tox Data 1E+OO 

JE-01 N/A 

No Tox Data 2E-OI 

4E-+OO N/A 

No Tox Data N/A 

No To11 Data N/A 

No Tox Data No Tox Data N/A 

IE-+00 

2Etjjl 

9Etjjl N/A 

2E-+OO 

Routes Total 

IE-01 

JE+OO 

IE<j)l 

JE-01 

4E-OI 

4E+OO 

JE-01 

4E-OI 

9Etjjl 

1Etjj2 

Toul Risk Across Soil lf..{)4 Total Hazard Index Across All Media and All Exposure Routes ik=IE=tj)=2=,!1 

Total Risk Across All Media and All Exposure RouiM IF. 04 

Total liver HI • 

Total Developmental HI • 

Total Gltract HJ ... 

TolaiCNS HI• 

• 



• 
Medium 

All Soil 

Scenano T1merrame. Future 
Receptor Populalion· RtsMient 
Receptor Age: Adult 

Exposure 

Medium 

All Soil 

Exposure 

Poin1 

Area A 

TA.ME 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR roPes 

Chemical 

Ingestion 

Bcnzo( a )anthracrne IE-116 

Benz.ofb)fluoranthene 2E-06 

Bcnzo(a)Pyrene 2E-05 

Acnzo(g.h.i)Pcrylcnc No Tox Data 

Dibtnzfa.h)andnactM •E-06 

lndenofl.1.l-cd)pyrcne I E-06 

Phrnanthrene No Toll Data 

F.ndrin aldehyde No To'l Data 

P('Bs (total) •E-06 

Antimony No Tox Oal.l 

Ancnic 6E-Ol 

Aarium No Tox Data 

Jdmium No Toll Data 

obalt No Tox DatJ 

opper No Tox DatJ 

Iron No Tox Data 

Lead No Tox Data 

!Manganese No Toll Data 

(TotJI) 7E-OJ 

REASONABlE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Carcino1cnic Ri!k 

Inhalation Demul 

N/A 

NIA 

N!A 

N!A 

N!A 

NIA 

N/A 

NIA 

6F.-06 

NIA 

JE-OJ 

NIA 

NoTox Data 

NIA 

NIA 

NIA 

NIA 

NIA 

JE-OJ 

Exposure 

Routes Total 

IE-06 

2E-06 

2E-O~ 

4F.-06 

IE-06 

IF. 0~ 

QF..O.l 

4E-OJ 

9f:-0.1 

qE.OJ Total Rlsk Across All Media and All Ellposurc Roult'S 
~=::!1 

Chnnical 

&nro( a )anthracene 

Benzo[b)Ouoranlhene 

Rmzo(a(Pyrene 

Bmzo(&-h.i)Ptrylenr 

Dibcnzf a.h )anthracene 

ndtnofl.2.1-cdJpytrne 

Phmanthrrne 

Fndrin aklt-hyde 

P<'RsltotaiJ 

-\ntimnn) 

1\nrnic 

htium 

'admium 

oball 

Coppet 

Iron 

Lead 

Manpntse 

(To,.l) 

• 
Non-Carcinogenic Ha2:1rd Quotient 

Primary Ingestion Inhalation Dmnal Exposure 

Target Organ Routes Total 

No Toll: Data NIA 

No Tox Data NIA 

NoTox Data NIA 

~o Tox Data NIA 

No Tox Data NIA 

No Tox Data NIA 

No lox Data NIA 

No lox Data NIA 

0eHiopl11('ntal IE-01 JE-01 4E-OI 

Unnatopoietic 4E+OO NIA 4E+OO 

•tematopoietic lEt{) I IEt{)l 2Et{)l 

Unna10poietic IE-02 NIA IE-02 

Kidney 2E-OI IE+OO IEt{)Q 

Htmatopoieric 9E-Ol NIA 9E-Ol 

Gl tract 4E-OI NIA 4E-OI 

liver 5E-OI NIA 5E-OI 

No lox Data NIA 

CNS IE>OO NIA IE+OO 

2Et{)l IEt{)l JEt{) I 

Total Hazard Index Across All Mtdia and All Exposure Routes JEt{) I 

Total liver HI • J 5E-OI 

Total Developmc11tal HI • I 4E-01 

Tout Hematopoietic HI • JEt{) I 

Total Kidney HI "" I Et{)O 

Total GJ tract HI • 

To,.ICNSHI• 



Medium 

!Groundwater 

• 
Scenano T1me rame: Future 

Receptor Population: Resident 
Receptor Age: Adult 

Exposure Exposure 

Medium Point 

Groundwater Upper Glacial Aquifer-Tap water 

Chemical 

~enzene 

hlorobenzene 

hloroform 

1,2-Dichloroethane 

1,2-Dichloroethene 

~ethylene chloride 

etrachloroethane 

oluene 

trrichloroethene 

jvinyl chloride 

lbis(2-chloroethyl )ether 

1,4-Dichlorobenzene 

Endosulfan sulfate 

!Antimony 

Arsenic 

ead 

jMagnesium 

(Total) 

lAR.RME 

Sl IMMARY OF RECEPTOR RISKS AND IIAZARDS FOR COPCs 

REASONARI.E MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Cart:inogenic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

JE-09 JE-10 IE-07 IE-07 Benzene 

No Tox Data No Tox Data No Tox Data -- hlorobenzene 

2E-08 3E-08 3E-07 3E-07 'hloroform 

SE-09 7E-IO SE-OS 6E-08 1,2-Dichloroethane 

No Tox Data No Tox Data No Tox Data -- 1,2-Dichloroethene 

9E-IO JE-ll 8E-09 9E-09 ~ethylene chloride 

2E-08 IE-10 2E-06 2E-06 etrachloroethane 

No Tox Data No Tox Data No Tox Data -- jToluene 

3E-09 2E-IO 8E-08 8E-08 trrichloroethene 

IE-06 7E-09 2E-OS 2E-OS Vinyl chloride 

SE-08 -- 2E-07 2E-07 lbis(2-chloroethyl)ether 

IE-08 -- IE-06 IE-06 1.4-Dichlorobenzene 

No Tox Data -- No Tox Data -- Endosulfan sulfate 

No Tox Data -- No Tox Data -- Antimony 

2E-04 -- SE-04 7E-04 Arsenic 

No Tox Data -- No Tox Data -- Lead 

No Tox Data -- No Tox Data -- jMagnesium ......................... ......................... ......................... ........................ ··········································· 
2E-04 4E-08 SE-04 7E-04 (Total) 

Total Risk Across Groundwater I 7E-04 I 
Total Risk Across All Media and All Exposure Routes I 7E-04 I 

• 
Non-Carcinogenic, Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Routes Total 

No Tox Data NoTox Data No Tox Data -
Liver JE-01 4E-OI 2E-02 7E-OI 

Liver 6E-OI 4E+OI IE-02 4E+OI 

Lung 4E-03 SE-02 4E-05 SE-02 

Liver 2E-OI No Tox Data 4E-03 2E-OJ 

Liver SE-03 2E-04 4E-05 SE-03 

NOAEL IE-01 4E-03 9E-03 IE-OJ 

Liver and Kidney JE-03 3E-03 3E-04 6E-03 

Liver and Kidney 9E-02 No Tox Data 3E-03 9E-02 

No Tox Data No Tox Data No Tox Data --
No Tox Data -- No Tox Data --

Liver and Kidney JE-02 -- 4E-03 4E-02 

No Tox Data -- No Tox Data -
Hematopoietic 3E+OO -- SE-02 3E+OO 

Hematopoietic IE+03 -- 3E+OO IE+03 

No Tox Data -- No Tox Data --

No Tox Data -- No Tox Data -
································ ......................... ......................... ......................... . ....................... 

IE+03 4E+OI 3E+OO IE+03 

Total Hazard Index Across All Media and All Exposure Routes IE+03 

Total Liver HI= 4E+OI 

Total Lung HI= SE-02 

Total Kidney HI= I E-01 

Total Hematopoietic HI = I I E+03 



Medium 

All Soil 

• 
Scenano Tomeframe: Future 

Receptor Population: Resident 
Receptor Age: Child 

Exposure Exposure 

Medium Point 

All Soil AreaG 

• TAilll· 'I 1.1 ll\11" 

Sl 'M\1 ·\RY OF RFCTPIOR RISKS A !'ill IIA7ARilS FOR COPCs 

Chemical 

Ingestion 

Acenaphthylene No Tox Data 

Benzo[ a ]anthracene JE-06 

Benzo(b )Fiuoranthene JE-06 

Benzo(a)Pyrene IE-05 

Benzo(g,h,i)Perylene No Tox Data 

Phenanthrene No Tox Data 

Endosulfan sulfate No Tox Data 

Endrin ketone No Tox Data 

IPCBs (total) 2E-05 

Antimony No Tox Data 

!Arsenic 6E-04 

<":admium No Tox Data 

Iron No Tox Data 

Lead No Tox Data 

~anganese No Tox Data 
......................... 

(Total) 6E-04 

RI'ASONAill F M ".XI\tll\1 1'.'\POSl!RE 

i"Af'l A IN'S ni\T 

Carcinogenic Risk 

Inhalation Dermal Exposure 

Routes Total 

-- N/A --
7 

-- N/A JE-06 

-- N/A 3E'06 

-- NIA IE-05 

-- NIA --

-- N/A --

-- N/A ·-
-- NiA --

-- IE-05 3E-05 

-- NtA ·-

-- 9E-05 7E-04 

-- No To., Data --

-- NIA .. 

-- NiA .. 

-- NiA .. 
......................... . ........... . ........... ........ ......... ..... 

-- IE-04 71'-04 

Total Risk Across Soil 71'-04 

Total Risk Across All Media and All Exposure Routes I 7E-04 

Chemical 

Acenaphthylene 

Benzo[ a ]anthracene 

Benzo(b )Fiuoranthene 

Benzo(a)Pyrene 

Aenzo(g.h.i)Perylene 

Phenanthrene 

Endosulfan sulfate 

Endrin ketone 

!Pens (total) 

Antimony 

Arsenic 

"admium 

Iron 

I.e ad 

~anganese 
············································ 

(Total) 

I 

• 
Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Routes Total 

No Tox Data -- N/A -
No Tox Data -- N/A --
No Tox Data -- N/A -
No Tox Data -- N/A --
No Tox Data -- N/A -
No Tox Data -- N/A --
No Tox Data -- N/A --
No Tox Data -- N/A -

Developmental 6E+OO -- 4E+OO IE+OI 

Hematopoietic 6E+OO -- N/A 6E+OO 

Hematopoietic IE+OI -- 2E+OO 2E+OI 

Kidney 5E-OI -- 4E-OI 9E-OI 

Liver 6E+OO -- N/A 6E+OO 

No Tox Data -- N/A --

CNS IE+02 -- N/A IE+02 
. ............................ ························· . ........................ ......................... ........................ 

2E+02 -- 7E+OO 2E+02 

Total Hazard Index Across All Media and All Exposure R"outes I 2E+02 I 
Total Liver HI = 6E+OO 

Total Developmental HI = IE+OI 

Total Hematopoietic HI = 2E+OI 

Total Kidney HI = 9E-OI 

Total CNS HI= IE+02 



Medium 

• 

Scenano Ttmeframe: Future 
Receptor Population: Site Worker 
Receptor Age: Adult 

Exposure 

Medium 

Exposure 

Point 

Surface Soil Surface Soil Area A 

Chemical 

Ingestion 

(Total) 

• 
TABLE 10.1 RME 

RISK ASSESSMENT SUMMARY 

REASONABLE MAXfMUM EXPOSURE 

CAPTAIN'S COVE 

Carcinogenic Risk 

Inhalation Dermal Exposure 

Routes Total 

Chemical 

!Peas (total) 

Total Risk Across Soil 

Total Risk Across All Media and All Exposure Routes 

• 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 

Target Organ 

Developmental IE-OJ IE+{)O 

(Total) IE-01 IE+OO 

Total Hazard Index Across All Media and All Exposure Routes 

Total Hematopoietic HI= 

Total Developmental HI= 

Total Gl tract HI= 

Exposure 

Routes Total 

IE+OO 

IE+OO 

I E+{)O 
1!:::::::=:::::!.1 



• 
Medium 

!All Soil 

Scenano Timeframe: Future 
(Receptor Population: Construction Worker 
Receptor Age: Adult 

Exposure Exposure 

Medium Point 

All Soil Area A 

Chemical 

Rl ·\SO!':·\fii.F ~1·\.\l~ll'~l F.\N!Sl 1RE 

C..\1'1.-\IN"S !"0\T 

C'arcinop:enic Risk Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

(Antimony 

Arsenic 

"obalt 

Manganese 

Total Risk Across Soil 

lnr:1l R1~k :\cw~~ :\II ~ledia and :\11 F\posure Routes 
1!:::====:!1 

(Total} 

Primary 

Target Organ 

Hematopoietic 

Hematopoietic 

ffematopoietic 

CNS 

• 
Non-Carcinogenic Hazard Quotient 

Ingestion 

3E+OO 

IE+OI 

7E-03 

IE+OO 

IE+OI 

Inhalation Dermal Exposure 

Routes Total 

No Tox Data NIA 3E+OO 

No Tox Data 2E+OO IE+OI 

4E+OO N/A 4E+OO 

9E+OJ N/A 9E+OI 

9E+OI 2E+OO IE+02 

Total !Iazard Index ,\cross All Media and All Exposure Routes 
"====:dl 

IE+02 

Totalli,·er HI =li'====:::::ll 

Total De,·eloprnentallll =li'=====ll 

Totalllematopoictic Ill= I 2E+OI 

Total Kidney Ill= 

Total Gltract HI = 



Medium 

!An Soil 

• 
no T1meframe: Future 
tor Population: Resident 
or Age: Adult 

Exposure Exposure 

Medium Point 

All Soil Area A 

Chemical 

Arsenic 

Ingestion 

6F.-03 

(Total) 6E-03 

• TARLE 10 5 RME 

RISK ASSESSMENT SUM~IARY 

REASONABLE MAXIMUM EXPOSURE 

CAPTAIN'S COVE 

Carcinogenic Risk 

Inhalation Dermal Exposure 

Route~ Total 

3E-03 9E-03 

JE-03 9F.-03 

Toral Risk Across Soil 9E-03 

Toral Risk Across All Media and All hpo•ure Roules ~ 

Chemical 

Antimony 

·\rsenic 

(Toral) 

Primary 

Target Organ 

Hemaropoietic 

Hematopoietic 

• 
Non-Carcinogenic Hazard Quotienl 

Ingestion Inhalation Dermal 

4E+OO N/A 

IE-f-{)1 

2E-f-{)l 

Exposure 

Roures Total 

4E-f-{)0 

2E-f-{)l 

Toral Hazard Index Across All Media and All Exposure Roures 

Toralli\'er HI= 

Toral Developmenral HI= 

Toral Kidney Ill= 
ll=====ll 

Toral Glrracr HI= 
ll=====ll 

Toral CNS HI = 
1!:::=:=:::::!1 



• 
Medium Exposure Exposure Chemical 

Medium Point 

~II Soil All Soil AreaG 

~rsenic 

Ingestion 

SE-04 

!Total) 8E-04 

RISJ.; ASSFSS~II'NI SIIMM:'IRY 

REASONARLF MAXI~II'M I'XI'OSIIRF 

CAI'TAIN'S COVE 

Carcinogenic Risk 

Inhalation Dermal 

JE-04 

Total Risk Across Soil 

Exposure 

Routes Total 

IE-OJ 

IF 0.1 

IF-OJ 

Total Risk Across All Media and All [,posure Routes IE-OJ 

Chemical 

!'CBs (total) 

!Arsenic 

Manganese 

(Total) 

Primary 

Target Organ 

Developmental 

Hematopoietic 

CNS 

• 
Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 

?E-01 2E+OO 

2E+00 IE+OO 

IE+OI N/A 

2E+01 4E+OO 

Exposure 

Routes Total 

3E+OO 

3E+OO 

IE+OI 

2E+OI 

Total !Iazard Index Across All Media and All Exposure Routes 2E+OI 
I!:::::===::::!J 

Total Liver HI= l!'====~l 
Total Developmental Ill= I 3E+OO 

Total Hematopoietic HI= JE+OO 

Total Kidney Ill= 
1~=~1 

Total CNS Ill= I IE+OI 



Medium 

proundwater 

• 
Scenano Tomeframe: Future 
Receptor Population: Resident 
Receptor Age: Adult 

Exposure Exposure 

Medium Point 

Groundwater Upper Glacial Aquifer-Tap water 

Chemical 

!Arsenic 

Ingestion 

2F.-04 

(TNal) 2E-04 

TA.<IRMF 

RISK ASSESSMENT SUMMARY 

RF.ASONAOI.F MAXIMIIM F.XPOSURF. 

CAPTAfN'S COVF. 

Carcinogenic Risk 

Inhalation Dennal Exposure 

Routes Total 

SE-04 7E-04 

SE-04 7F.-04 

Total Risk Across Groundwater 7E-04 

Total Risk Across All Media and All Exposure Roules 7E-04 

Chemical 

hlorofonn 

~ntimony 

~rsenic 

(Total) 

Primary 

Target Organ 

Liver 

Hematopoietic 

Hematopoietic 

• 
Non-Carcinogenic Hazard Quotient 

Ingestion 

6E-OI 

3E+OO 

IE+03 

IE+03 

fuhalation Dennal 

4E+OI IE-02 

SE-02 

3E+OO 

4E+OI 3E+OO 

Exposure 

Routes Total 

4E+OI 

3E+OO 

IE+OJ 

IE+03 

IE+03 Total Hazard Index Across All Media and All Exposure Routes 
1!:::::==:=!.1 

Total Liver HI= 

IE+03 Total Hematopoietic HI= 
1!:::::==:=!.1 



• · ATTACHMENT I 

• 



• 

• 

• 

SITE NAME: Captains Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: S&ME, Inc. 

PHYSICAL PARAMETERS 

Sample ID No. 
Matrix 

Atterberg Limits (%) 
Corrected Liquid Limit % Moisture: 
Plastic Limit % Moisture 
Plasticity Index 

Moisture Content(%) 

Grain Size Distribution (% passing): 
Grain Size 3" (75.000mm) 
Grain Size 2" (SO.OOOmm) 
Grain Size 1.5" (37.500mm) 
Grain Size 1.0" (25.000mm) 
Grain Size 3/4" (19.000mm) 
Grain Size 3/8" (9.500mm) 
Grain Size No.4 (4.750mm) 
Grain Size No. 10 (2.000mm) 
Grain Size No. 20 (0.850mm) 
Grain Size No. 40 (0.425mm) 
Grain Size No. 50 (0.300mm) 
Grain Size No.·10o (0.150mm) 
Grain Size No. 200 (0.075mm) 

Grain Size Distribution (% passing): 
Grain Size (0.051 mm) 
Grain Size (0.050mm) 
Grain Size (0.048mm) 
Grain Size (0.046mm) 
Grain Size (0.044mm) 
Grain Size (0.041mm) 
Grain Size (0.025mm) 
Grain Size (0.024mm) 
Grain Size (0.023mm) 
Grain Size (0.021 mm) 
Grain Size (0.013mm) 
Grain Size (0.012mm) 
Grain Size (0.011 mm) 
Grain Size (0.007mm) 
Grain Size (0.006mm) 
Grain Size (0.003mm) 

NOTES: 
* = not required 
NP=Nonplastic 

CC-WS-4 
SOIL 

NP 

R 

100 
100 
100 
100 
100 
99.7 
98.8 
98.4 
96.3 
58.2 
34.4 
9.7 
5.1 

* 
3.6 
* 
* 
* 
* 

2.2 
* 
* 
* 

1.6 
* 
* 

I 1.0 
* 

I 0.2 

CC-SED-1 CC-SB-15-0-2 
SOIL SOIL 

I 19 
15 

NP 4 

R R 

100 100 
100 100 
100 100 
100 100 
92.1 100 
.75.1 93.0 
57.9 87.8 
45.4 . 81.6 
29.8 71.5 
11.9 59.8 
5.8 I 52.4 
2.6 

I 
42.6 

2.0 36.7 

I 
I 

* I * I 
1.9 

I 

* 
* * ; 

* 29.8 
* I * 
* * 

1.1 

I 
* 

* * 
* 26.5 
* * 

0.9 I * 
* 20.4 

.. * I * 
0.3 I * 
* 

I 
16.9 

0.1 11.8 



SITE NAME: Captains Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: S&ME, Inc. 

PHYSICAL PARAMETERS 

Sample ID No. 
Matrix 

Atterberg Limits(%) 
Corrected Liquid Limit% Moisture: 
Plastic Limit % Moisture 
Plasticity Index 

Moisture Content (%) 

Grain Size Distribution (% passing): 
Grain Size 3" (75.000mm) 
Grain Size 2" (SO.OOOmm) 
Grain Size 1.5" (37.500mm) 
Grain Size 1.0" (25.000mm) 
Grain Size 3/4" (19.000mm) 
Grain Size 3/8" (9.500mm) 
Grain Size No.4 (4.750mm) 
Grain Size No. 10 (2.000mm) 
Grain Size No. 20 (0.850mm) 
Grain Size No. 40 (0.425mm) 
Grain Size No. 50 (0.300mm) 
Grain Size No. 100 (0.150mm) 
Grain Size No. 200 (0.075mm) 

Grain Size Distribution (% passing): 
Grain Size (0.051 mm) 
Grain Size (O.OSOmm) 
Grain Size (0.048mm) 
Grain Size (0.046mm) 
Grain Size (0.044mm) 
Grain Size (0.041 mm) 
Grain Size (0.025mm) 
Grain Size (0.024mm) 
Grain Size (0.023mm) 
Grain Size (0.021 mm) 
Grain Size (0.013mm) 
Grain Size (0.012mm) 
Grain Size (0.011 mm) 
Grain Size (0.007mm) 
Grain Size (0.006mm) 
Grain Size (0.003mm) 

NOTES: 
* = not required 
NP=Nonplastic 

CC-TP-4-7 -8 
SOIL 

NP 

R 

100 
100 
100 
100 
100 
98.9 
87.4 
73.6 
48.0 
14.9 
6.0 
2.7 
2.0 

1.5 
* 
* 
* 
* 
* 

0.9 
* 
* 
* 

0.4 
* 
* 

0.1 
* 

0.0 

• 
CC-SB-24-6-8 CC-TP-3-7-8 

SOIL SOIL 

24 
20 

. --
4 NP 

24.2 E R 

i 

100 I 100 
100 100 
100 100 
100 100 
100 100 
96.5 96.8 
94.1 94.9 
90.8 92.9 
87.8 90.8 • 82.3 85.0 
78.4 I 67.8 
70.1 I 9.1 
59.3 3.3 

* 1.9 
* * 
* * 
* * 

47.0 * I * * 
* 1.1 I 
* * I 37.2 * 

I * * 
* 0.6 

28.7 * 
* * 
* 0.2 

18.9 * 
10.0 0.0 • 



• 

• 

• 

SITE NAME: Captains Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: S&ME, Inc. 

PHYSICAL PARAMETERS 

Sample ID No. 
Matrix 

Atterberg Limits (%) 
Corrected Liquid Limit % Moisture: 
Plastic Limit % Moisture 
Plasticity Index 

Moisture Content (%) 

Grain Size Distribution (% passing): 
Grain Size 3" (75.000mm) 
Grain Size 2" (50.000mm) 
Grain Size 1.5" (37 .500mm) 
Grain Size 1.0" (25.000mm) 
Grain Size 3/4" (19.000mm) 
Grain Size 3/8" (9.500mm) 
Grain Size No.4 (4.750mm) 
Grain Size No. 10 (2.000mm) 
Grain Size No. 20 (0.850mm) 
Grain Size No. 40 (0.425mm) 
Grain Size No. 50 (0.300mm) 
Grain Size No. 100 (0.150mm) 
Grain Size No. 200 (0.075mm) 

Grain Size Distribution (% passing): 
Grain Size (0.051 mm) 
Grain Size (0.050mm) 
Grain Size (0.048mm) 
Grain Size (0.046mm) 
Grain Size (0.044mm) 
Grain Size (0.041 mm) 
Grain Size (0.025mm) 
Grain Size (0.024mm) 
Grain Size (0.023mm) 
Grain Size (0.021 mm) 
Grain Size (0.013mm) 
Grain Size (0.012mm) 
Grain Size (0.011 mm) 
Grain Size (0.007mm) 
Grain Size (0.006mm) 
Grain Size (0.003mm) 

, NOTES: 
* = not required 

NP=Nonplastic 

CC-TP-5-1-2 
SOIL 

20 
19 
1 

R 

100 
100 
100 
100 
88.2 
78.9 
69.8 
62.1 
52.5 
38.6 
31.1 
22.6 
18.9 

* 
* 

14.6 
* 
* 
* 
* 

11.9 
* 
* 

9.9 
* 
* 
* 

7.0 
5.2 

SB-01-8-10 SB-23-4-6 
SOIL SOIL 

24 32 
17 30 
7 2 

11.6 R 

100 100 
100 100 
100 100 
100 100 
97.1 97 
91.9 92.5 
88.2 89.7 

-82.7 86.0 
76.6 82.8 
66.6 77.0 
57.4 73.6 
45.8 67.9 
39.9 62.7 

* i * 
* I * 
* 

I 
* 

30.2 * 
* * 
* 61.3 
* * 
* * 

25.5 * 
* 53.8 
* * 

22.1 * 
* 48.3 
* * -· 

16.4 34.6 
12.4 5.9 



• 

ATTACHMENT J 

• 



• 

VOLATILES 

• 

• 



SITE NAME: Captain's Cove 
PROJECT t: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytlcs 

VOLATILES 
SampleiD No. 
Lab No. 
Matrix 
Units 
Depth 
Dilution Factor 
Percent Moisture 

Chloromethane 
VInyl Chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroelhene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
1,2-Dichloroethene 
1,1-Dichloroethane 
2-Butanone 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
Trichloroethane 
1 ,2-Dichloropropane 
Bromodichloromethane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Bromoform 
Dibromodichloromethane 
4-Methyi-2-Pentanone 
Toluene 
2-Hexanone 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
Xylenes (total) 
Styrene 
1,1,2,2-Tetrachloroethane 

• 

CC-TP-1-7-8 CC-TP-2-4-5 CC-TP-3-2-3 CC-TP-3-5-6 CC-TP-4-5-8 CC-TP-5-8-7 CC-TP-8-5-8 
9804123-1 9804123-5 9804123-10 9804123-7 9804110-11 9804110-8 9804110-5 

SOIL SOIL SOIL SOIL SOIL SOIL SOIL 
ug/kg ug/kg mgiL ug/kg uglkg ug/kg uglkg 
7--8 4-5 2--3 5-8 5-8 8-7 5-8 

1 1 5 1 1 1 1 

--~~.,=,··m····~;z~~~-~···m···,m,··~,··=,~~~-~··2~-~~--·~··~~···~-,"~~=,~~-·~,·-~-T~-~~-~~-~~-~-~=f,~···m····~···=···E~~~,:~~·"m'·m···=··~·,·=p··~···m····~···~···3~-.?~:~~-··=···~···~··=··~ ... = .. = ... = ... = .. ·~13~ .... = ... ~ ... = .. -= .. -~ .. ~ .... = .. -= ... ~ .. ,-ci?i~:~-= .. -= ... = .... = ... ~. 

NR 
-··------------+----------·---~----~N:R:-------~------------~------------~------------~----------~ 

------------·~--------1~~~E:t---~N~R~------t----------~.r-------------r----~-------r------------4 
NR 12 J 
NR 

r-··------------~----------·---i·----~N;R------~-------------+-------------+--------------~----------~ 

r"------------~------------·----~N~R~-----r------·------4---------~--4-------------~------------4 

50 12 

·------·-·----t-----·---t----:-:N;:;-R---t-------+------t------+--------1 
-----1----.. -·---·- ·----...:..::-=-----+--·-------!-------r------+--------1 

i--------------t----------1f------·-·--·-~-------------~---------~------------+------------l 

--·---·--------·t------·------------+---------.. --------~N=R-----~----------!~----------1-----------~------------i 
....:. ___ .. _________ +--------------·-+-----~~7.:~~--·----~--·-----+--------------+------------t------------i 

NR -----·-·-·-- NR -----------t--------+------------+---·--------1 
-·--------·--~-------·------ ----NR ____ ---·--·----+--------+---------+----------1 
-----·-----+-----------+-----~-------+------------·-- ·---------+-----------~--~--------i 
-· .. ----·------·~·-----·-·- .___.-=N~:R~----~----------+ ----------1---------~--·--------i NR ..... - .. -·-----t-·---·-·--.. - .. _ --NR:----+-----

------------t----·---·--.. - --.,--Nr--·--· ---· .. ·--.. ·-----"t--------------+---------+------------1 
_ .. __ .. ____ . ----------+---------+-----------+-----------1 
....... _, ____ , .. _, ______ ---·--.. --·--· ---· -·-·-------t----------·+----------+------------·-1 
1------·-·------.. ----.. --.. -· _ .. _. NR -----· ---·--.. ---------t-----------t------------+-----------1 
._ ... __________ --------·-- __ ""NR"' ____ ----.. --·----f-·------------+-------+-------:::18rl 
.......... - ................ -·-----·- ·--·-·--.. ---·- -- NR·--- --·-
-----.... -----·-·--· ---.. ·--·----........... _, ·-·---"'NR'"___ -----f-·----------+-----------+---------1 
-·---· ~-------·--· ___ , ........... ____ ....._ _______ ....1.. ______ -.J. ________ --' 

NOTES: 
Blank Space • compound analyzed ror. bu1 not detected 
B - compound found in lab blank as well as sample, Indicates possible/probable blank contamination 
E - estimated value 
J - estimated value, compound present below CRQL but abova IDL 
R - analysis did not pass EPA QAIQC 
N - presumptive evidence of the presence of the material 
NR - analysis not required 
Detection limits elevated if Dilution Factor 
> 1 and/or percent moisture> 0'11>. • • 



• 
SITE NAME: Captain's Cove 
PROJECT t: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytlcs 

VOLATILES 
Sample ID No. 
Lab No. 
Matrix 
Units 
Depth 
Dilution Factor 
Percent Molstura 

chToromeihiiila-·····-···-·
VInyt Chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
1,2-Dichloroethene 
1,1-Dichloroethane 
2-Butanone 
Chloroform 
1,2-0ichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
Trichloroethane 
1.2-Dichloropropane 
Bromodlchloromethane 
cls-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Bromoform 
Dibromodlchloromethane 
4-Methyi-2-Pentanone 
Toluene 
2-Hexanone 
T etrachloroethene 
Chlorobenzene 
Ethylbenzene 
Xylenes (total) 
Styrene 
1,1,2.2-Tetrachloroethane 

• 

NOTES: 
Blank Space- compound analyzed for. but not detected 
B- compound found In lab blank as well as sample, Indicates possible/probable blank contamination 
E - estimated value 

· J - estimated value, compound present below CRQL but abova IDL 
R - analysis did not pass EPA QA/QC 
N - presumptive evidence of the presence of the material 
NR - analysis not required 
Detection limits elevated if Dilution Factor 
> 1 and/or percent moisture > 6%. 

• 



SITE NAME: Captain's Cove 
PROJECT t: 8001-202 
EPA_CASE NO.: NA 
LAB NAME: Paragon Analytlcs 

VOLATILES 
Sample ID No. 
Lab No. 
Matrix 
Units 
Depth 

CC-SB-07.0.2 CC-SB-08-0-2 CC-SB-09-0-2 CC-SB-12~ CC-SB-13-4-8 CC-SB-14-2-4 CC-SB-15-2-4 CC-SB-16-6-8 
9805057-8 98050n 9804216-5 9805057-7 9805013-4 9805013-8 9804167-4 9804216-6 

SOIL SOIL SOIL SOIL SOIL SOIL SOIL WATER 
uglkg uglkg uglkg uglkg uglkg uglkg uglkg rng/L 
~ ~ ~ ~ ~ ~ ~ ~ 

1 1 1 1 1 1 1 5 

.. C-hl-oro-mettiane-·-·-··---··---'"'l"'-'"""·'""·-··.'-"';.;w'""""..;_};,;. __ 1_;;:~,... ... .,., .... ,...,._. . ...,._ .. ..., ... ,-, --.p""'··.,:....-'-"'·-·.·'·"' .. ,="',cif~';:"":;:-.:;:-::zllql·-Z···Z···z.-··Z-···r:z; 1i;i;Oi;l;Bi;z ..... ;;z .... ;;z._..;;z .. """"'-;m:·.·.· -t'";;z-.;.;.r:;;·;'"r:;;-, .. r:;;-.-·Z::··1i::i!:i;i.:!:;;; .. ,'""'":;;:---:;;:-. ._;:;:--.;i:ll··.·:::·· :::p· .-.:;;::· ·Z··.·Zl:··.·Zl:··.-i:}4:;ii.-,:i:-~~;;z·.··-!::·-··-!::·.-·Zl;.-··Zl;.-··q··1:··1:·-·.-z·.··Z···~--34S::l·-··:;:.:9Z!:·-~z::-.--::;:-.-·:;;:-.-·;:-·z·· =fJ··i:ll···Z::· -·-Z··.-z:l·.··i~ilj .. ::i~-::::-·.·:;Z···:l··-:1···-i:lJ·.-·-C· =t:··.z:l···!:;.-.-·:::.···:;:,;:··:ci:-!. N~\ff~:;;::-.:;;::·--.:;;::···.:;;::-·-:::···q 

VInyl Chloride ·-···-·-_····----=--====!~~-----_-:_-_-_---~= -------_-----.--.-.::.-.::.-.::.-.::.~-.::.-.::.-.::.-.::.-.::.-.::.-.::.-.::.-.::.-.::.-.::.-.::.-.::.~.-.::.-.::.-.::.-.::.-.::.-.::.-.::.-.::.====·=;========~--t-----:-:=----1 

Dilution Factor 
Percent Moisture 

Bromomethane !---·-·----t-----·-· .. --.. ·---+-----------1------------+----------l-------- NR 
Chloroethane NR 
1,1-Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
1,2-Dichloroethene 
1,1-Dichloroethane 
2-Butanone 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
Trichloroethane 
1,2-Dichloropropane 
Brornodlchloromethane 
cls-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Bromoform 
Dibromodichloromethane 
4-Methyi-2-Pentanone 
Toluene 
2-Hexanone 
Tetrachloroethane 
Chlorobenzene 
Ethyl benzene 
Xylenes (total) 
Styrene 
1,1,2,2-Tetrachloroethane 

• 

·-· __ .. ____ ---.. --·--·---1f-------- ·-------=.390=-:E::I------·---t--------+--------+-----:N:-::R::---~ 
----t----.. -------- , ______ ...;;.;:.;;...::t-------+-------+-----·-·- ""·---.;;N~;;;:R----i 

NR 
1-_::_-_-_:-_-_~::--·==~~4---·-_-.. --.--.. --_-_-_-_t- -·-------.... ---··---'--~---t---------'t-----·--li-------4--~N~R=----
---------- --· .. --.. -·-·------+--'--··-·---·- -·---·---:::89:::-::E+---------t----------+·------ -:1~4-t---'N""R-'-----i 

----1·-·-·-----·-....... - .. ----·--""''-"'t--------t------·-1t-----...:..:.-+-------l 
-·-.. ------· __ ......... _.,, _____ -+--- ---·--..... ,_ ....... -·--··---·--+-------·---· ··-·------·-t-----------t.,......-------1 
·-------· -·-... -... - ......... ---!---·---------·--.. ·- ... - .... ------·--·--11-----·---- ·-·---------+-----·---.... - ------::N=R-----1 , ____________ ., __ ,.,.,., ___ ------........ .,_ .... ,, .. ____ , ____ , ___ +----------i--------i---------+----~----i 
--·-----·--.. ___ .. ,_ .............. ______________ .,_ .. -.... -·--·--·-·-+----------+------------ -·-----.. ·--+-------~ 
·--·--·----!-""""-·-·-.... ---;---·-.. -------.... ,_ .......... _ .. _____ .,,_,_+-----·--- --------·'1--------.. ·-.. ---r-·----·------1 
·:-:-_-_·-_-·_-_--_·-_-::-_-_·: ;.--:~~:::~.::::===-=--=----.--~ ==:::::-._-___ ·::::::::::::::::-... .::::= :==:-.... ·.----·---=-~~=·::::-.::.-.::.-.::.-.::.~~=====-·-_· __ -_--:::._ .. _-· +----·-=--=---------·=-=~~======----·-.. -.. -------tl--~-----. _---.;;-::N~~R=====~ 

NR ·-·--·--· .. ··-·-··--+- ·-·-·---t--------·-...... --.. -·--·-·-·-.. --·-·+---.. ---·--·-.. ·-------1----
---------- ----.. -......... ___ ------·-----·-.. -· ·--.. ·--·-·-·-----+----------+--------·!---·-- NR 

-----.....,...,......-. -·-.. - ... -·-·---t·--.. -·---·----·- _ ......... --.. -·--.. ·----+----.. ·-·----.. r--·--·-------+---i:N.;:R'-----1 
----·-·--·----...... - ........ - ......... ---· ---.. -------..... --.... --.. ------+---···-·------ -------·----1---·---·---··---+-·---i:-N:::R----1 
···---------f--·-·-·------ ...... - .. ---·-·--;"- - .. ·--·----·--·----lf----------'f-------+--------·-- ---~--::~~---i 
.. -·-··-··--·--·---· --.. --.. -.... -.. -·---+·-·-·-----....... _ .. _____________ -·---·-----·-· ··-----·----11-------·-t--.......;,.:..-----l 
----·-----.. ___ ......... _ ......... _____ ................... ______ .,_.,., ... _ .. _____ .,, .. ,_, ____ +------·---+----------- r--·------.. --.. ·---~---~!!-----1 
..... - .. --·--·---· ---···-... - .... -.. ----;·----------............. ----·---·-.. ---lr--------·--·-.. --------·f----··-----1--~NR:----i 
·--·---.. ----· _ .......................... --·--- --.. ·-·-·-·-·---.... -·-.. ·-·-·---·-.. --·-+---- -·-----+---·-·---·-- --·---·--·-·t------'-'N"-'R---1 
.. --·---·----- ___ .. _., ....... _____ !----·-.. ·--·---·· .......... ________ , .......... _ ----·----·-+--------i------·--·-1---------
----·---·-- ___ ........ _ ......... -.-- ·---------·- ·---.. --·-·---'·--+---.. --
.... --------· --··--.. -.... -.. ----;-.. - .. --·-·-·-·---............. _____ ., ______ .,,_-+--------

NOTES: 
Blank Space- compound analyzed for, but not detected 
B- compound found in lab blank as well as sample, Indicates possible/probable blank contamination 
E - estimated value . 
J- estimated value, compound present below CRQL but above IDL 
R - analysis did not pass EPA CA/QC 
N - presumptive evidence of the presence of the material 
NR - analysis not required 
Detection limits elevated if Dilution Factor 
> 1 and/or percent moisture > 0'11.. • • 



• SITE NAME: Captain's Cove 
PROJECT 1: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytlcs 

VOLATILES 
Sample ID No. 
Lab No. 
Matrix 
Units 
Depth 
Dilution Factor 
Percent Moisture 

-ctii"OrOmethane 
VInyl Chloride 
Bromomethane 
Chloroelhane 
1,1-Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
1,2-Dichloroelhene 
1,1-Dichloroethane 
2-Butanone 
Chloroform 
1,2-Dichloroelhane 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
Trlchloroelhene 
1 ,2-Dichloropropane 
Bromodlchloromethane 
cls-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Bromoform 
Dlbromodlchloromethane 
4-Methyi-2-Pentanone 
Toluene 
2-Hexanone 
T etrachloroelhene 
Chlorobenzene 
Ethylbenzene 
Xylenes (total) 
Styrene 
1,1,2,2-Tetrachloroethane 

CC-SB-16-8-10 CC-SB-17-2-4 CC-SB-1~ 

9804216-3 9804167-1 9805013-1 
SOIL SOIL SOIL 
ug/kg ugJkg ug/kg 
~10 2-4 4-8 

1 1 1 

• 
CC-SB-1~2 

9805013-7 
SOIL 
ug/kg 
0-2 

1 
23.9 ·~:·r----~f.~."'~""'...;.:.;:= ~'...,;.·---~~:~ . .:.:;:,_:;;:.-::~.-:::.z-.. ::::-:;·~-"'·:;;:· ·:l!···~··ri··1:Z9:iii'6i".:m·~····:;;:·.·.·:l!····::·,_=+=~···.~:"""'"~···· ·.""'"'. 

• 
CC-SB-20-4-8 CC-SB-21-0-2 CC-SB-21-2-4 CC-SB-22-2-4 

9804187-3 9804187-4 9804187-5 9804246-3 
SOIL SOIL SOIL SOIL 
ug/kg ug/kg ug/kg ug/kg 
4-8 0-2 2-4 2-4 

1 1 50 1 

1&m.s~~~~==~1~2m.4~~~~···.~ .. ·~····~~··,·.~~},_.~:~~·=···~····~···~···~·~·~···~···~····~·.,~.~~:!=····~··'~"·=····~··~ ···.··-~ .·.·,;,·-·.:~;:-;.·-;w;.~.:.:.;w;. ;~;··.···.···-·.··.·wow;w;w;,-······· -·-

-------··--- ------··----·-'--+--------!- ------ ---·---------------t---------t--------,-t 
·-------t---···-··--··--····-·- ·-·-·-------+--------+---
----··---- -···-··-·····--·-···-·-··-·-i!-------+-------+--··--·----------------1--------+-------~ 

-------+---·--·--·-·-·-···-+·--------1·--------------·-----+--------+------+--------i 
1--~-----t----·---·-··-····-··--- ·--------+------+--------
--------~171-:::E~·--·--·---·---+--------+--·-----+·- -·--·------·-+·-------+--------+---·--·-··-

1------'-'-''+--··--·---·--···-··- -·-------+--------t·-----·----- ------·---!-------+------~ 
-------- --··--··-···-·-··-··-···-····-·- ______ :...__-+-------·+----------·- --------t---------t------------
··--------·· ~----·-·-·····--··- -------- --····-·----+·-·--------l---------lf--------l---------4 

--w"J f--··-···-·-··-··-··-fr"J --
·---:--···--·-- --·--·-·----·-·---;...;;.+--------!--- ·-··-----! ·----!---------+-------+-~----~ -------- -----------+----------+---·----·-
---··-·---+--·---····-·-.. --··--··-· ----·--·---!·--
----·-----· -·-···-······· .. ·-···-···-·--····-- ·-·-------+------+··---··-·--·--·-··-----:---t-------t-------l 
···---·---··---- ·--··-······-···-··-·--·--·- ·------·---·-- ·---·-··-·----··- ·---··----·----+----- ---·1---·----· ~---·--·--
--------·- -·-······-······-··-············· ............ -··-·--------+--- -------+--------· ·-·-··---·---··--·--f---·-----+----·-----1 
··-·----·---·--··- --···---·-·······--···-···········--·- ·-------~----- ----+·--·--·-·---··--····--··-----------t---------+--·-------
··--·--··---- --···-··-··· .. -···-··-·······-···· ·--------- --··--··-·-----l·----------·-··---··------
··----------·- ·-·-·-··-············-·············-···· .... ·-·------·---+-·--·-----+----·---·-···-····-·- ·-·--·--·-·-----+--·-·----+---·----
··-----··--····------f-----··-···--·········-········-··-- --------·--4-·-·-··-·--·-·--··-·-·--·------···--i----· ---+-·-------l-·-·---·-----

~ ~ ~ £~~~~~ ~~=-=~--+---~--- ----~-==---= 
::=====::::::::..=::::t::~::::::::::~::::::::::::::~::::::::::~::~~ ::::::~::::::.===--=:::::: ::::::::::::::::::=:=-==~~~~=:::::::~===:::::::::~ :: _____ ·---·-··-··- --···--:=--- -·-·-:---·-
·--·--······-·--·-··-· ·······-····-···-·····-.. ·-········· ........... ·-·-·-----·--·---· . ---·-···--·---·-····-··- ··-·---·---·--·-- -· -··---
·····--·-·-·-·-··----· .......................... ·-··-··········-·····-· ·--··----·-·-·---·-- ·-··-·-··-·-------·--··-···---·---··-··--------,..-·--'--·-- ---·----·--·-
::===~~=:=:~~ ·::=:::::::::::::::~:::~::::~:~:::::::::::::::: ::::::::~~:=~=---:::::::::::. ==:::::::::::~=--~-= .::::::::::::::::::::::==:=-::::::~~ ::-·-·--·-·-··~- 42"~ -~---~::;2000=-t----·-··-
··-----·-·····-----·-· ·-··-·············· .. ·-····················-··· ·-···-··---·---·-··--···-·- ·-....,-···--·------- ---·----·- ··----·--·---·----- ,..--··-··---·--
··----·-····--·····-···- ·······-·················· .. ······ .. ···· .. ·-·····- ·········-···-·-·------ ·-··-··-··- ··---··-··---······-···-... ··· ···--···-----·---~- --
:::::...--=::::=:::::::::::=....-::::::::::: :::::=~:::::::::~::::::::::::::::::::::::::~ ::=:::::::::.~:::::=-..:::~.::~:::::::::::: :::::=::::::--.,-·---- :::::::~:::::::::::::::::::::...-::::::=:::::::::::1=========- ---=-==:..----- ,___ _________ _ 
NOTES: 
Blank Space- compound analyzed for. but not detected 
B- compound found In lab blank as well as sample, Indicates possible/probable blank contamination 
E - estimated value 
J - estimated value, compound present below CRQL but above IDL 
R- analysis did not pass EPA QA/QC 
N - presumptive evidence of the presence of the material 
NR - analysis not required 
Detection limits elevated if Dilution Factor 
> 1 and/or percent moisture> 0%. 



SITE NAME: Captain's Cove 
PROJECT 1: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytlcs 

VOLATILES 
Sample ID No. 
Lab No. 
Matrix 
Units 
Depth 
Dilution Factor 
Percent Moisture 

CC-SB-23-46 
9804246 

SOIL 
ug/kg 
4-6 

1 
21.5 

:-:·.·~·-~~'.':"':".·~ .. ~· 

CC-SB-24-4-6 CC-SB-24-6-8 CC-SB-25-2-4 CC-SB-28-6-3 CC-SB-27..Q-2 CC-SB-MW7-2-4 CC-SB-MW8-2-4 
9804246-13 9804246 9805023-3 9804263-2 98005057-3 9804263-5 9805057-8 

WATER SOIL SOIL SOIL SOIL SOIL SOIL 
rngJL ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg 
4-6 ~ 2--4 6-8 6-8 2--4 2--4 

5 1 1 1 1 1 1 
TCLP 21.5 12 24.8 7.1 8.8 10.5 

c.tiiOrOmeihane--·---------· · .. _. ..... _. ..... _. ..... w.;., .. ~·...u-
~~~....,..·:o:o.·~...,-.·:"':":".. ··············· ··· ··················~=~ ······ ····· ··· ····················~, ·······.··~~~F::··.····.··.·.·.·-~~;w;,~. ~-.u;~~···w.o:Z:··-;w.<:l:···.:w.il-·· .• i·~!::···:Z-···Zl··;<;;·.··::···:l:··=+··::Zw;:.;<;;·~::-~:z-~z·.·.·i:i·-:w.Z::·-;.;w;~ .. w:ll··.·w:ll··.·::u·.·:: .... ;w.;_;;:··.·~ 

~-~~~~~[~_:::~:= ~~==·::- . .. ~=--=--=:=:-. --·----·---··--· .. ---------+---------+---·----
VInyl Chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
1,2-Dichloroethene 
1,1-Dichloroethane 
2-Butanone 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon T etrachlorlde 
Benzene 
Trichloroethane 
1,2-Dichloropropane 
Bromodlchloromethane 
cls-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Bromoform 
Dlbromodlchloromethane 
4-Methyi-2-Pentanone 
Toluene 
2-Hexanone 
Tetrachloroethane 
Chlorobenzene 
Ethylbenzene 
Xylenes (total) 
Styrene 
1,1,2,2-Tetrachloroethane 

• 

==~;==::=::~=~·- --=:===~=-= =~=:·--··-·:·-····- -- -·--··-_-_··_--·_-_·-_- ::-_·_··-_·----=======:===-· -----------~ 
··-····-··---·-_-_-_-_-+-+-_-_-_-_-_-;:N=R--·--··· -----·-----·-1--·------20 E 11 E ---- 14 E 
-·-··--···-·------ NR·-·-- t------+-----.....:..=-=11-------+-----~~ 

------+----NR----···-··- ·--·--:----- ·------- ---!>--------+-------- !--·--------it----------4 
···-··-·-·-····-----+---·-NR--··---·-·--··---·- -------·--·····- ----------4-------+-·-- -----+---------~ 
·--·-··---------+· _ N·R-~~~: ___ -·-··-··--· . ----+-------·-- ···-·---,----+-·--··-·---

-------- -·-·-------~---·-----·-···---· ----·--- --~'---------+-------~ 
---·- ·---·----·-·--- --"""-------- -·--·-·--···-·-·· ··---·-------·· ----------4 

=--~~...:=:::= ~=~~:::====--= ·:::=~=:-:-::~~~:::::: .. _ ----------- ---··---~: __ ~-·==----=======~~===,~--_-::_-_-_-:._~ 
---··-·--·---········-······ ··-·-····-···-····-----·-- ·-·-·-··----·--- ----- --1------·-·---- ···--·-----·---··--···-----~ 

-·--·----- ··--·- ---------· 
=~==~~~:=~::~:::~::== ==::::===--.:= :::: ____ ·····----··-:=~~~ :::-...::..-==:::-··- ----··--·-·-- ·--·-· ·----·· ···-·-·-------
-···--·-N·R··--··-··--·- ·--·-··-····---·--- ··-·--··----·-··-·····- -··----... ··--·-·-- --·-··-·--···-- ---·----- -·· 

=:=:~~=:~~:~~=· =--===::::~~:===== ·:::=:==~:::::::::::::::= =·--·--···--=====--·----- ·-·--- -· ·--~---· 
···-········ ... ·-·-··----··---·- =~:: =~:r-~=::=:::~~:~ ~- ~=::::: ·-=·- -=:=:=~==::=·-·-:~:=~:=: ==~:===~=~ ---~==-~ ·=:==: ____ ···--·---·----

==== :; ~: ~ ~~~~=====-~~;_ ___ i!!. 
············· ... ·-·-·--····--·-····-···- ·-·-··-···-·"N·ir···-···-···-·-- ----····-··------ ·-··--·--·--·-·-······- -·--·---···-···-····-=-~_:; ~~~- -~-~~ ~~- ~-:-+=---------~-=--,---=-·--·~-=-----=-== 

NOTES: 
Blank Space - compound analyzed for, but not detectad 
B - compound found In lab blank as well as sample, Indicates possible/probable blank contamination 
E - estimalad value 
J - estimated value, compound present below CRQL but above IDL 
R - analysis did not pass EPA QAIQC 
N - presumptive evidence of the presence of the material 
NR - analysis not required 
Detection limits elevalad If Dilution Factor 
> 1 and/or percent moisture > 0%. • • 



• 
SITE NAME: Captain's Cove 
PROJECT t: 8001-202 
EPA CASE NO.: ~ 
LAB NAME: Paragon Analytlcs 

VOLATILES 
Sample 10 No. CC-TCLP-4 CC-TCLP-5 
Lab No. 9805129-3 9805129-4 
Matrix WATER WATER 
Units . mg/1.. mg/1.. 
~~ ~ ~ 
Dilution Factor 5 5 

CC-MW-1 
9806117-5 

WATER 
ug/1.. 

• 
CC-MW-2 
9806117-6 
WATER 

ug/1.. 

CC-MW-3 
9806079-7 
WATER 

ug/1.. 

CC-MW-5 
9806079-10 

WATER 
ug/1.. 

CC-MW-6 
9806117-2 

WATER 
ug/1.. 

• 
CC-MN-7 
9806079-2 
WATER 

ugll. 

Percent Moisture TCLP I NA TCLP I~ 
·chlorOmettiane·------f'·=-·~;;;:;.~rrFF"~~~---·~- ··-·.·.·.·-·-·-·~=···fu.·.-.~;:N-~-~=~~:t:~·-:Z·-·.·::.··::.·.·:lZ···i2Z···=+:m::·"" ...... =~~c:::-~=· =-.w..:ll·.~=·=··---=·=~m:~~·=·-··=··w.:.--.=···=···:::·.··=····::z··=·F··=·~:::-·.·=··~=--~:ll·-·-=··.;u,;=···.:w.:.:::-··.:::::·.··=······=···.:::·.··;ll·.;_:r.··:::p~::::=-·.·=·-··=·-··:ll·-··=··.·=-··.·:::.··.:::::·.·.·=··lZ:::p·-~::=·-·-·:::·-.:w.=·· =F .. rz ... ·:::···=···=····=·····c:::.··=·-··:::·.··=··=···=··.·=~=···-=1· 

~~:~;;;e ,_,_, ____ ,,_, ___ ---·=-~i==:: -~.. ~~:~~~-----!----------: =~~- ~=::;..._.=.~t----=...-~-=--=--=----_-_-_-,_-_-1-·------+------:= 
1,1-Dichloroethene -·---·---- ----· ----- -··------+--------+--------
Acetone ----NR -----· ----------+-----··--·-+------·-+----~--1-------+-------i 
Carbon Disulfide -NR"___ ---------+-------
.Methylene Chloride ·--t---~ -----------~~-----------~ 

-------1--------------r----------·~2~.2J -------·-----------+------------1 ,2-Dichloroethene 
1, 1-Dichloroethane 
2-Butanone 
Chloroform 
1 ,2-Dichloroethane 
1,1 , 1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
Trichloroethene 
1 ,2-Dichloropropane 
Bromodlchloromethane 
cls-1 ,3-Dichloropropene 
trans-1 ,3-Dichloropropene 
1,1 ;1.-Trichloroethane 
Bromoform 
Dibromodlchloromethane 
4-Methyi-2-Pentanone 
Toluene 
2-Hexanone 
T etrachloroethene 
Chlorobenzene 
Ethylbenzene 
Xylenes (total) 
Styrene 
1,1 ;1.,2-Tetiachloroethane 

---·------· r--·-------.. -- ----------- --·--------1'--:.-~-----·---+---------+----·-------t---------4 
------+-----.__ ____ f--.. -------·-·+---·-----

______ ,_, ____ ,___ --·-.. ----··-·-·----·-- -··-·--·--·-·-----t-·---------·t------------.. -- ""----·-----· 
-----'N'R_ .... _ .. _, ___ -··-···-----·-.......... _ -- ·--.... -_ ........ - ............. _ --.. --..... __ , __ ... "··-·····-----------+-----------· 
-··-··--·--·--- ---··-.... ·-·-----+..,..---------· --·--.. ·-·-··-··--·f----------·- -·-.. ·--·-----+-------·--·· 

·----+---·--_,j _,_, ____ , .................... _ .. __ ,, ___ ,_,_, _______ , --··-····--.. - .... _,____ -· t---, ___ ,_,_,_8."4 J ·--·-- __ , __ 

_______ ,_ __________ ,_ 

-----+------·---·-·-· 

·---.... ---·-· 

~~~~~~~~~-=--·---.. -·-.. ·-· 
NOTES: 
Blank Space- compound analyZed for, but not detected 
B - compound found In lab blank as well as sample, Indicates possible/probable blank contamination 
E -estimated value 
J - estimated value, compound present below CRQL but above IDL 
R • analysis did not pass EPA QA/QC 
N - presumptive evidence of the presence of the material 
NR - analysis not required 
Detection limits elevated If Dilution Factor 
> 1 and/or percent moisture > 0'16. 

I 



SITE NAME: Captain's Cove 
PROJECT •: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytlcs 

VOLATILES 
Sample ID No. 
Lab No. 
Matrix 
Units 
Depth 
Dilution Factor 
Percent Moisture 

CC-MW-8 
9806117-4 

WATER 
ug/L 

CC-MW-CDM-1 
9806079-3 

WATER 
ugll 

CC-MW-CDM-2 
9806079-8 

WATER 
ug/1.. 

5 

CC-MW-CDM-3 
9806079-8 

WATER 
ugll.. 

CC-MW-CDM-4 
9806079-9 

WATER 
ug/1.. 

CC-TP-DUP-01-6-7 
980411().7 

SOIL 
uglkg 
8-7 

1 
13 

CC-SED-DUP-01 
9804135-2 

SOIL 
uglkg 
0-1 

1 
56.7 

CC-SW-DUP-01 
9804135-5 

WATER 
ugll 

~:~:::e -~---~-··-····~~--·· :="''-''""'"'""""""=""'~::::7:.:. . '"''-'""'""'''""'"-- ''"""""""""""''''''''''''','~~· ""'"""'""""""""""""="''~-- """'""""""'=="""''''''' .'','''•''''''.'''·="":··.·········.··· ··~:=:"-""-==~~ 

~~:;c'C:,~n':'e :=~-----···-··{==~----··---
1,1-Dichloroethene ·-· ]=::==~------- ·----------+--------t-----------t·--------+-----~=-=+---------~ 
Acetone _________ l ____ ·--·-·-·---'f---------1-------- 490...;:E:r----·------
Carbon Disulfide ·-·-·-·---·-··:1 ... -·-····----- -·------=--=- --------·-··-+-----------+------ ---+-----------t---------1 
Methylene Chloride ·-·------~·-·]·~-· 28 J __ -·----------+--------1---------t-------~ 

1,1-Dichloroethane ·-··--·---··--·~··-··· ····------·----- ___ --·-- -----·-·-·-·-- ----------t----- --"""7~=~=t-----· ·----+ 
1,2-Dichloroethene ----·------~~····---··-- ~18 .. . ------

~~=:oethane :===--=~~:=~ ::::=:=~=~~=~~- -·----~~ ~=-~==~ .. 4.2 --·--·---··--- ,______ 1-10-Et-_-:-_-:_-:_-:_-:_-~-:_----
~~~~rl;::::~: :=::.:::==-~=:==::L~~=:=::::::====-.::::: -:-· --~====-=-~~~ ··----·--_ -- -----·------11--··-·-·--------+----------i 

a:~~· ~~ ~~~~ ;:~~====------ ··---·--· --
~~~~:::ri=ne :::::===:~~=:==:~::i-:::::=:::::=::=::::=:::=::::==: ====~~-=~~----- -==-=~-====~~~=:=- ::=--=~=:=:::==::=:=: ~==:=-~~:-·--- ------. ---··-· f-·---·----:-----

§?~ ~f:~~~~ ~~-~~ 1 -----

·~ ~~~~~~~~--~~ 
1,1,2,2-Tetrachloroethane ·---·---·-··-··-·······.1 ......... -................. _. _________ ·-··-···-··· --·-·--··---··-·--··-···- ···-··-·---·-······-·-···· ---·-·-·----.!'-----------•------·---' 

• 
NOTES: 
Blank Space - compound analyzed for, but not detected 
B- compound found In lab blank as well as sample, Indicates posslblelprobeble blank con1amlnatlon 
E - estimeted value 
J -estimated value, compound present below CRQL but above IDL 
R - analysis did not pass EPA QA/QC 
N - presumptive evidence of the presence of the material 
NR - analysis not required 
Detection limits elevated If Dilution Factor 
> 1 and/or percent moisture > 0%. • • 



• 
SITE NAME: Captain's Cove 
PROJECT I: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytlcs 

VOLATILES 
Sample 10 No. 
Lab No. 
Matrix 
Units 
Depth 
Dilution Factor 
Percent Moisture 

·chrorometiiiiiia-·--·----

VInyl Chloride 
Broi'nomethane 
Chloroethane 
1,1-Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
1,2-Dichloroethene 
1 ,1-Dichloroethane 
2-Butanone 
Chloroform 
1,2-Dichloroethane 
1,1,1-T rlchloroethane 
Carbon T etrachlorlde 
Benzene 
Trichloroethane 
1,2-Dichloropropane 
Bromodichloromethane 
cis-1,3-Dichloropropene 
trans-1 ,3-Dichloropropene 
1,1 :z-Trichloroethane 
Bromoform 
Dibromodichloromethane 
4-Methyi-2-Pentanone 
Toluene 
2-Hexanone 
Tetrachloroethane 
Chlorobenzene 
Ethyl benzene 
Xylenes (total) 
Styrene 
1,1 :Z.2-Tetrachloroethane 

CC-SB-DUP1-2-4 CC-SB-DUP-02 
9804246-5 9805057-4 

SOIL SOIL 
uglkg uglkg 
2-4 0-2 

1 1 

CC-MW-DUP 
9806117-3 

WATER 
ug/1.. 

• 
CC-MW-TB-1 

9806079-1 
WATER 

ug/1.. 

CC-MW-TB-2 
9806079-5 

WATER 
ug/L 

CC-MW-TB-3 CC-SB-TB-1 
9804110.1 
WATER 

ug/L 

• 
CC-SW-TB-2 
9804135-4 
WATER 

ug/L 

10.8 8.9 :m::::+============F~==~=q=~===q ·-~~_::::::::::E:~:=~~;~=~=~:~-~~""·;;:..Z::-·-;:.:..::-·-.;.;.:::·-::;·:;:F·=·~=-~=·.-±·-·.·z::·.·w.;.w.;=··.·=·· . .:w.;:::·· .• =-~=·-··r:::-;w:;r:::., m:::pr:::z::::r::::::::s:l~~=·.~=-··~r::::-·~;'!i.-~-+---------+·-···_· .. _··.·_·.·.·_·.·_···_···_··_···_···_.···_.··_·.··_· .. +· _ .... _ ... ·_.··._·.··._·.··_-·.··_.··_···_· ... _·.··_···_··-~ 

----+---·---···----··----
-+--·-------+·------··--·---- ---------+---------+---_.;.---! 

1-------- ·----·-····-·-·-··--·-· --1----· -----+-------··-···-·--· ·---------+---------::::-::-~!-·-------! 
--·--· --··-···--···-·-··-·-·-···!~.~-----.. -··-.. ·-··- --------·-!----·-··-··-··-······ ·------ --+--------"5"."'""5 Jt---------1 

-·----···- ·--·-···-········-·-··-······-····---·--·-··----·········--··-·- -----·-··---t-·----·-·-··-··-·-······ ·-·------·---+--
----~2:2~J+-------1 -···---·---- -···--······--··-···-·-·----·------··-····-·--··-···- ---·-·---·--·--+-----·--·-····-··- --·-·------1--· 

·--·-----·-· ··----·-····-·-·-··---·-···----····-···-··---···-----------+----···-···--···-·-· ·---·-··-------;,.......--------· -··-·------; 
··-·--··-·-·--··---------·--·····-··------------t---------··-···-·------·-·--+---------·t-------; 

···---·-·-··-··-·-···-··-·-··-·-·-··-·-·-···-·········-···-···-···-· --·-----··---- --·---··-··---··-··-· ---·-·-----------··----- ·-----.--,:·-
-·------- -····-····-·--··--····--·-·--·---·--···--·---·-·-··-···- ·------------ ~-·---·-··-·····-··- -·---···-·---- --·-------· ·--------1 

-·-··--··-··--··-------·------·-··---····- -·----·-------+-----··---·-·--··-· ----------1----------1-------1 
----·- -·-·--··-··-·-··-·--·----·--······-······--·--·--··-·---·--····----+-----·-··-··-·-··- --·--··-·---1----------lr-------; 
----- ·---·--···-·-··-·····-·--··--·······-···--··---·- ---·------·--------····-··-· --·---·--+---------+-------! 

----··----··-·- -···-·-·-··--····-··········-·-·---···--···-··········-··········-····--·-···----·-·---- -------··-··········-····-· --·-·-·------+------··----·-·•-------! 
·--·-------·- -··········-·-···-·-···········-··-····-···--··-···-···-···········--·-·· ···----·-··-·----If----·····-·····-···-·· ... ·· ·---··-·---··-----11-----··--·-----·1---------1 
·----····-------··-·-- ··························-··············-·····-···-· -··-·········-·····-·····-···-···- ·--··-········--····----··--·- --·-·-·-·····-··-···········-· ·-·-·-····-··-·-···--- --··-·------·-· -·-··--------
··---·--··-·--···-··-· ·······-·················-···-·····-········--···-·-····-·····················-······-·-· ···-·--··-··-···--···---·- ·-----·········-······-······ -···-·-··-····-···-··-·-·--+--

NOTES: 
Blank Space- compound analyzed for, but not detected 
B • compound found In lab blank as well as sample, Indicates possible/probable blank contamination 
E - estimated value 
J - estimated value, compound present below CRQL but above IDL 
R • analysis did not pass EPA OAIOC 
N - presumptive evidence of the presence of the material 
NR • analysis not required 
Detection limits elevated if Dilution Factor 
> 1 and/or percent moisture > 0%. 



SITE NAME: Caplaln's Cove 
PROJECT 1: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytlcs 

VOLATILES 
Sample 10 No. 
Lab No. 
Matrix 
Units 
Depth 
Dilution Factor 
Percent Moisture 

· chTciromaiiiiiii8--·-·-·---
Vinyl Chloride 
Bromomethane 
Chloroethane 
1,1-Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
1,2-Dichloroethene 
1,1-Dichloroethane 
2-Butanone 
Chloroform 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon T etrachlorlde 
Benzene 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
cls-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane 
Bromoform 
Dibromodlchloromethane 
4-Methyi-2-Pentanone 
Toluene 
2-Hexanone 
T etrachloroethene 
Chlorobenzene 
Ethylbenzene 
Xylenes (total) 
Styrene 
1,1 ,2 ,2· Tetrachloroethane 

• 

CC-MW-FB-01 
9806079-4 

WATER 
ug/l 

CC-SB-FB-1 
9804110-2 
WATER 

ug/l 

CC-SB-FB-2 
9804110-3 
WATER 

ug/l 

CC-SB-FB-3 
9804167-5 
WATER 

ug/l 

b======~~~;Zr;Z;:;"~;;;.;;;~~~ ~~;W:,~·····.···.····~~;~;w;;·.·.·::J:.:,~;.:,;:.;~;w;;;w;;~:w.;;;~:~ .... 
.... _ .. __ , _________ t--·-------- .............. -----· 

CC-SB-FB-4 
9804187-8 
WATER 

ug/l 

·-----+--------·- ....... ---·---·--·-·+---
-·-----·--·- .... - .............. _, ______ ---------...... _ .. ,_,, _____ ----11---

CC-SB-FB-5 . 
9804246-5 
WATER 

ug/l 

CC-SB-FB-8 
9805023-2 
WATER 

ug/l 

CC-SB-f8.07 
9805190-1 
WATER 

ug/l 

·-----+---·--.. ·-·--·-·t--------1 

-·-·-·-----· .... -.-............ ----7TI --·---·---8-.6-J ............ ---·---- ·-·---·-·-- 4.1 J ..... ·-·--.. -t------::23::-::IE 

_,_,_,_,_, ............. ____ ----.. ---·---- .._,__ ___________ ,_ --·-·-·---
---..................... __ ·---·--.. ·-·...,.---if---··--.. ---·-.. ·-t--------1 

~::=:=::::.::==::=:~=~1:::::=~::::~:::::::::~::==---~ :~:=· _: .. :_ .. ~::t:::~::::~==:::=~ ... -=:~= : ~: ___ ~::::::::::::.::~"]-·-:::::.~==---- ----=~~;; :::. _____ -= 
................. -...................... __ .................................. ------· ·---.. --·--·--.................... ..: .. -... -.. --··--- :::=-=~::::~::::::::::::::::::::::::. ====:=:~==-....::::.= =~==~~:=:::::::~::~ =:==--==== 
·:===:=-~=::~===::r:::=::::=::::~~:=::=:::::=::= =---:·--~=== ===:::::::..-::::::..=== --·-·-----.............. __ --·--·-.. ---t-----.. -
---·-.. ·-··-·---·---~ ...................... ,_ .. ,_ .. ,_,_ .. --·-----......... -.... --·-·--·-.. 

~¥~~~~_1_~-~~~ 
NOTES: 
Blank Space- compound analyzed for. but not detected 
B • compound found In lab blank as well as sample, Indicates possible/probable blank contamination 
E -estimated value 
J • estimated value, compound present below CRQL but abova IDL 
R - analysis did not pass EPA QA/QC 
N • presumptive evidence of the presence of the material 
NR • analysis not required 
Detection limits elevated If Dilution Factor 
> 1 and/or percent moisture> 0%. • • 



• 
SITE NAME: Captain's Cove 
PROJECT t: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytlcs 

VOLATILES 
Sample ID No. 
Lab No. 
Matrix 
Units 
Depth 
Dilution Factor 
Percent Moisture 
ChiOrOni&iti&r.&---·---·--··
VInyl Chloride 
Bromomethane 
Chloroethane 
1 , 1-Dichloroethene 
Acetone 
Carbon Disulfide 
Methylene Chloride 
1 ,2-Dichloroethene 
1 , 1-Dichloroethane 
2-Butanone 
Chloroform 
1 ,2-Dichloroethane 
1,1 , 1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
Trichloroethane 
1 ,2-Dichloropropane 
Bromodichloromethane 
cls-1 ,3-Dichloropropene 
trans-1 ,3-Dichloropropene 
1,1 ,2-Trichloroethane 
Bromoform 
Dibromodichloromethane 
4-Methyi-2-Pentanone 
Toluene 
2-Hexanone 
Tetrachloroethane 
Chlorobenzene 
Ethyl benzene 
Xylenes (total) 
Styrene 
1,1 ,2,2-Tetrachloroethane 

CC-MW-TB-3 
9806117-1 
WATER 

ug/L 

--·--···-----··+-----

---··---·--+-----

·-··===-i-··--·===· ----·-·- -·-·---·-·- ----·· 
---·--·- . ----·· 

-·-·--···--·-·-·--- -----····----·· -··------··--
-···--·-···-··-···--·-· .. ··-· ·-·--···-·-----· ·----·· 
-----·-·--·-- -·--·-·--- -·-----· 

NOTES: 
Blank Space- compound analyzed for, but not detected 
B • compound found in lab blank as well as sample, indicates pos 
E - estimated value 
J - estimated value, compound present below CRQL but above ID 
R - analysis did not pass EPA QA/QC 
N • presumptive evidence of the presence of the material 
NR - analysis not required 

-Detection limits elevated if Dilution Factor 
> 1 and/or percent moisture > 0'!6. 

• • 



• 

SEMI-VOLATILES 

• 

• 



SITENAME:~ 
PROJECT 1: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Ponogcn ~ 

SEM~\IOlA TILES 
Son1J1e 10 No. 
Lib No. 
MWm 
Uras 
Ooplh 
DIU!on Fec:tor 
Percenl Moisture 

Phenol 
~ 
~ 
1.:S.Oichboba11Z61e 
1.4-lllc!Doba-• 
1,2-lllcNoooba-• 
2-M~ 
2.2'-<JXYbll(1~) 
4-M~ 
N-N~ne 
HtDcNoooelhlu• 
Nllrobenzene 
lsopharone 
2-Nitrophenol 
2,4-Dimolh~>heuol 

"'~ 
2,4-DicNoo """"""' 
1,2,4-T~cNoooba-• 
NopNholorM 
4-CNoroenllne 
HOD~ 
4-CNoro-3-M~ 
2-M~-
HODcNooocydopeulad ... 
2,4.~ T~cNooopheuol 
2,4,5-T~cNoooptoaJOI 
2~ 
2-NIIroenllne 

~· Acene~ 
2,&-01--
3-Nitroenllne 
Al:eneptthene 
2,4-lllnitJDs>I*IUI 
4-Nitrophenol 
Dlbenzofuran 
2,4-01.-ollene 

~~~~~· 
4-Ctooropt••lii·Phelll!l-
"""'-
4-Nitroenllne 
4,&-Dinltro-~ 
N-nllrosodlphenl!lemlne 
4-~-
H-obaoz«• 
Pen!~ 
PhOIMI'IIIww. 
Anllnc .. 
ClltMzole 
~lllle 
Fluolanlhene 
~ 

~· 3,3'-DI~dlne 

Benzu(a)Bnllnc.. 
ctfysm1e 
1111(2~ 

~~~~~· 
Benzo(b)ftlolanlllene 
S«<ZO(k)ftlolanlllene 
Benzu(o)pyrene 
lndeno(1,2.~ 
Dlbenz(o,h)anllncene 
Benzu(g,h,l)perylene 

CC.TP-1-H CC.TP-2-4-5 CC.TP.~2-3 CC.TP-~ 

98041~1 98041~ 98041~10 98041~7 

SOIL SOIL WATER SOIL 

'" '" rngll. '" 7-a 4-5 2-3 5-a 
1 10 1 10 

32.9 29 TCLP 27.8 
······· ······· ·········· 

ICI'IIrl<lne 
3-Methylphenon 

NR 
NR 

NR 

'• NR 

NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

870 J NR 
NR 
NR 
NR 

600 J NR 
860 J NR 480 J 

NR 
NR 

510 J NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NOTES: 
Blonll space - compuon:t onoiVHd I«, bi.C nal detected 
B- compuon:t loon! In lab blanll os wei os ......... lndlceted pos~blll bia'* -
E- nll-ed ..,-., 

• 
CC.TP-4-U 
9804110.11 

SOIL 

'" 5-a 
1 

37.1 

CC. TP-6-6-7 cc.~ CC-SE0-1 
9110411~ 9804110-5 980413$-3 

SOIL SOIL SOIL 

'" '" '" 8-7 5-a 0-1 
1 10 1 
13 25.1 18.1 .... 

710 J 

1100 J 

45J 
530 J 

40J 1000 J 

74 J 

--1-·---

-
.. -L ... --.- --·-

J--ed-- ---CRQlbdobowiDl 
R · onelyolt dd...,,... EPA QMX 

N. ~.......nee t/llhe ~of the rreter1el 

CC-SED-3 
9804135-1 

SOIL 

'" 0-1 
.1 

57.3 ...... .. ....... ...... 

740 J 

260 J 

240 J 

310 J 
450 J 

230 J 

220 J 

• 
CC-SW-1 CC-SW-2 
9110413W 91104135-7 
WATER WATER 

........ ........ 
-

1 1 

-. .... ··········· . .. ······· . .... ············ 

NR • onolyslt nai,..-
Oecoctlon 111n11<1- K DIUion Fod« 

> 1 orw!lo/P«eeri moltl\n > ~ 



SITE NAME: Ce!bin's Cow 
PROJECT Ill: 11001-202 
EPA CASE NO.: NA 
lAB NAME: Patagan ~cs 

SEM~IIOI.A TILES 
Safi"CIIeiDNo. 
Lab No. 
Matrix 
unts 
llel>lh 
DIU!on Factor 
Percolt Molllln .,_ 
~ 
~ 1.~Diclb ___ 

1,4-01~ 

1,2-DictD-IZOI6 
:Z..M~ 
2,2'~1-CHoropropane) 

4-M~ 
N-N~M 
HIOllllchloroelhane 
N~ 
loophonlne 
2-Nitrophonol 
2,4-Diiiiillli""""'iOI 
~~~~ 
2,4-Dic:Norophonol 
1,2,4-T~clilof-ozene 

N~ 
4-ChloroeniiM 
H-elene 
~M~ 
2-M~~ 
HIOllllclilofoc)dopOitaclene 
2,4,8-T~bopliei iOI 
2,4,5-T~clilorophenol 
2~ 
2-Nitroerilne 
Dl~late 
Aceraphlhylene 
2,8-Dinlln>l-
l-Nitroenllne 
AcenopNhene 
2.4-~ 
4-Nitrophonol 
Dlbenzolinn 
2,4-Dinlln>l-
Dlothylphlhelate 

4-<:hoi~-.,_ 
4-NIIRMirilne 
4,8-Dinllro-2~101101 

-~ .... ~-
HIOllllclilofobenzene 
Pertac:Norophonol 
Pliene~ ---Carbazole 

~· I'Uoralthene 
Pyrena 

~· 3,3'-DicHorobonzlciM 
Sanzo(a)anllncene 
awys.. 
bls(2~1ate 

~late 
Sanzo(b~ 
Sanzo(k)I\Jolanlliene 
Sanzo( a )Wane 
l-..o(1,2.~ 
OlbenZ(a,h)artlncene 
Benzo(g,h,l~ 

• 

CC-SW-3 CC-88-04-2-4 CC-SS*4-8 CC-SB-OS-2-4 
9804135-a 9804~3 9804283-4 11805023-1 
WATER SOIL SOIL SOIL 

ugll. .. .. .. 
2-4 4--8 2-4 

1 2 1 1 

- 20.9 7.3 12 ................... ········· 

130 J 

120 J 

8100 180 J 

3200 150 J 

3400 470 

2500 230 J 

2900 390 

140 J 

. 
5800 1000 100 J 
1600 850 
1400 140 J 

4500 1900 120 J 
3900 2000 87 J 

1400 830 55J 
990 750 55J 

1200 1100 110 J 

870 J 510 51 J 
250 J 200 J 

240 J 210 J 

NOTES: 
Blank space-~ ana!vnd lor, ld net detected 
B-~found In lab blank as well as semple,lnclcoled poSsl...,.._ble blank conlornnollon 

E - estimated wkle 

c:c-s&47-0-2 . CC-S841-0-2 CC-SII-OII-0-2 CC-88-1~ 
111105057-8 

SOIL .. 
~2 

1 
21.1 

880SCJ72..1 9804218-5 8805057-7 
SOIL SOIL SOIL .. .. .. 
~2 ~2 4--8 

1 1 5 
9.8 10.8 17.8 

93 J 160 J 

99J 170 J 
210 J 200 J 

86J 54J 
95J 140 J 

150 J 260 J 
46 J 64J 
88J 130 J 

92J 

nJ 

•

molodiiOkle, ~preiMI-CRQL ld oboiiOIDl 
nolyols did nol pen EPA QAIQC 

"'"'"'""'"""-ollhe-ollhe mol~ol 

430 J 

600 J 
830 J 

400 J 
330 J 

430 J 
210 J 
380 J 
250 J 

220 J 

CC88-1~ CC-88-14-2-4 CC-88-15-2-4 
8805013-4 880S013-8 9804187-4 

SOIL SOIL SOIL .. .. 1111*11 
4--8 2-4 2-4 
.1 1 1 

14.7 34.9 20 ················ . . . . . . . . . . . . ............... ·········· ············· 

41 J 

57 J 

43 J 

700 53J 
130 J 
99J 

1000 160 J 
890 110 J 

450 120 J 
360 J 95J 

640 250 J 
190 J 
440 92J 
220 J 64J 
54J 

230 J 74 J 

NR-onolyslsnoi-....,A 
DOiecllon lmlls .. ;;;;;:;;;,; .. FoetOr 

> 1 ·-pon:eril malllin > "" 



SITE NAME: Coptaln'w. 
PROJECT It: 8001-202 
EPA CASE NO.: NA 
LABNAME: Pllrogan~ 

SEM~VOLATILES 
San.,eeiDNo. 
Lab No. 
Malllx 
Unlll 
Depth 
DIU!on Feet« 
l'erceri Mollllln 

Phenol 
~ 
~ 
1,3-0ictilafobonz•• 
1,4-lllcHoo-.... 
1.2~ .... 
2-M~ 
2,2'-<Jl1Yb11(1-<:hloropropeno) 
4-M~ 
..... ~ 
HoxacHoroolheno 
Nllrobonzeno 
lsophofone 
2-~ 
2,4-01~101 
~ ... 
2.4-~ 
1,2,4-T~cHao-12a• 
Nepl1hlono 
4-CHoroonilne 
HOXBcHon>IUodono 
4-CHoro-3-M~ 
2-M~ 
HOXBcHaooc~llone 
2,4,8-T~cHaoOilhooiOI 
2,4,5-T~chlorophonol 
~ 
2-NIIroonllne 
~loll 
~ 
2,11-lllt"llrot'*'""" 
3-N"'-nllne 
Aconophlhono 
2,4-Dinlrophonol 
4-NIIro!>I*IOI 
lllbonzoflnn 
2,4-l:llrllrot'*'""" 
lll~lolo 
4-Chorophot~-
RJofeno 
4-NIIroonllne 
4,8-lllnlro-2~ 
N-nllrosocl~ 
4-~-
HOXBc:Horobonzono 
Porte~ 
Phel.ntnlil 
Anllnceno ca.-
~· Fklcnralono 
Pyrone 
~lola 
3,3'-~llne 

Bonzo(e)arllncone 
a.ys.. 
bll(~o 

~lola 
l!enzo4b)lkloranlhono 
Benzo4k)lkloranlhono 
Bonzo( a~ 
l.-.o(1,2.~ 
lllbenz(a,h)oNincone 
Benzo(g,h,l)porylone 

CC-8&1&3-3 CC.SS:111·&-10 CC.SB-17-2-4 CC-8&1~ 

98042111-8 98042111-3 9804187-1 9805013-1 
WATER SOIL SOIL SOIL 

mgll. '" '" '" - 1-10 2-4 4-6 
1 1 1 2 

TClP 8.8 18.9 19.8 

IP\o1dnol 
3-MethviDhenol 

NR 
NR 

NR 

NR 

NR 

El 
NR 
NR 
NR 
NR 

NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 360 J 
NR 
NR 
NR 130 J 

NR 
NR 
NR 250 J 
NR 
NR 
NR 
NR 

NR 190 J 3000 
NR 700 J 
NR 480 J 
NR 
NR 250 J 5800 
NR 270 J 4500 
NR 
NR 
NR 170 J 2700 
NR 140 J 1900 
NR 
NR 
NR 270J 5800 
NR 
NR 150 J 3200 
NR 1500 
NR 310 J 
NR 89J 1600 

NOTES: 
Bloni< spoco- .,.,.,_.., anolyzod for, W nc1 dotoctod 

B-.,.,.,_.., loon! In lob bloni< ••- as AfYl'lo.lndlcstod P<>ssi~ blo'* c:onlamlnotton 
E - O!llmotod value 

• 
CCSB-19-4-2 CC-8&~ CC-8&21-0-2 CCSB-21-2-4 

11805013-7 
SOil 

'" 0-2 
1 

23.9 

9804187-8 9804187-4 9804187-5 
SOil SOil SOil 

'" '" '" 4-6 0-2 2-4 
1 10 2 

18.5 12.4 13.1 

45J 

310 J 
65J 

440 J 84J 
300 J 90J 

240 J 
170 J 

430 J 110 J 

250 J 
130 J 

150 J 

J- O!llmoted value. cCJITC)Oinl intent bObw CRQl W obovoiDl 
R . anoiysls dd nol pass EPA OAioc 
N • pretiiT"CliM e.Aderce of tho presence of !he motorial 

CC-8&22-2-4 
98042411-3 

SOil 

'" 2-4 
2 

9.1 ........ 

730 J 

1300 

77J 

4100 

2400 

3700 

8600 
4600 
2700 

76 J 
8600 
9500 

4000 
3100 

3700 

1600 
490 J 

450 J 

• 
CCSB-23-4-8 CC-8&24-4-8 

9804248-11 9804248-13 
SOIL WATER 

'" ll9l 
4-6 4-6 
1 1 

18.8 TCLP 
·········· 

ll'llrtclnel 
3-

NR 
NR 

NR 

NR 

NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

88J NR 
NR 
NR 

98J NR 
130 J NR 
150 J NR 

NR 
NR 

100 J NR 
100 J NR 

NR 
NR 

190 J NR 
NR 

100 J NR 
NR 
NR 
NR 

NR-~sncl~ 
Dotioctlon linlls -ed w DIUion Foetor 

> 1 andlor per<Oit molslln > Cl" 



SITE NAME: c.pblln's CcMI 
PROJECT jt. 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Ani~ 

SEM~VOIATILES 
Sarrclle 10 No. 
Lab No. 
MatriX 
Ur«s 
Depth 
Ol .... on Foct« 
Pwcenl Molslllre 

Phenol 
~~~~ 
~ 
1,3-a~ ..... 
1,4-01~ 

1.2·01~ 
2-M~ 
2,2'-oa<ybls(1~) 

4-M~ 
N-N-IJ"'O¥¥mmne 
Hexa--ltophofone 
2-N~ 
2.4-~ 
1111(2-Chloroelholy)rnelhone 
2,4-0I'*""ophenal 
1,2,4-T~-Iloooe 

N~ 
4-Ctiloroeftlne 
Hllllltl:l1lolotoclone 
4-Chlofo-3-M~ 
2-Molhylr8phlhe-
Hoxac:llloloeyclopeoclone 
2,4,8-T~~ 
2,4,5-T~~ 

2-Chlafonlpl'all-
2-NIIroenllne 

~· ~ 
2,8-0inllralolJene 
3-Nilrollrllne 
AcenopNhene 
2,4-01~ 
4-N~ 
Olbenzofuron 
2,4-CinllralolJene 
Ol~lele 

~-RJorone 
4-Nilrollrllne 
4,8-0inllro-2~ 
N-nllrosodlphenylomine 
4-~-
Hoxa"'*"-one 
P&ta'*""OI)hetlal -......,.., ..... 
Cotbozolo 

~··· Fkloronlhene 
Pyr.-
~late 

3,3'-0ic111otobenz!clne 
Benzo(o)lltlncone 
Clrys«oe 
1111(2~1 

~let· 
Benzo(b~nlhene 

Benzo(k~-
Benzo(o)pyrene 
.-no(1,2,3-cdJI'yrone 
Dlbenz(o,h)enllncone 
Benzo(g,h,l)perytene 

• 

ce-sa.24-&-a cc-sa..:zs.:l-4 ce-sa.:z&.&.a ce-sa.274-2 ~-2-4 ~2-4 

81104246-10 11805023-3 81!04263-2 880S057-3 81!04263-5 9805057-t 

SOIL SOIL SOIL SOIL SOIL SOIL 

1111*11 1111*11 '" '" '" '" 8-8 2-4 8-8 ()...2 2-4 2-4 
1 1 1 1 2 1 

21.5 12 24.8 7.1 8.8 10.5 

200 J 

52 J 78J 

46J 

53J 88J 

450 130 J 930 
120 J 180 J 
63 88J 

380 66J 190 J 1000 
370 J 83 J 190 J 1700 

270J 49 J 130 J 740 
180 J 51 ~ 120 J 590 

290 J ~L.J f--- 250 J 1100 
110 J 
220 J 59 J 140 J 640 
120 J 43 J 85 J 

110 J __ ----.-----~!!.lL _____ ~()(J_!.__ ·---~-==-=:= 
NOTES: 
811'* spece- COf11lOU1d onolyZed lor, lx.t na1 detected 
B- c..._.., loom In lob ble'* os- •• semple, lndlcotod possi-ble bier* contorrinotlon 
E • estimated vew 

CC..TCLI4 CC..TCLP-5 CC-MW-1 
8805129-3 88051~ 8805190-4 
WATER WATER WATER 

rro'L rro'L IO'L 
NA NA -
1 1 .1 

TCLP/NA TCLP/NA -..... .......... 
iP\Oiclnel (~no 
3-MethviDhenol 3-Melhylphenol) 

NR NR 
NR NR 

NR NR 

NR NR 

NR NR 

NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 

NR NR 
NR NR 
NR NR 

NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 

NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 

NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 

-----~~--- NR 

CC-MW-2 CC-MW-3 
88051~ 98051~2 
WATER WATER 

IO'L IO'L - -
1 1 . . . ............. ....... ..... . ... ··············· 

19 

6.2 J 

4.7 J 

1.8 J 

NR-onolyslsnai--~
Oeledlon lmlls .=-.Fodor 

• 1 lndlor percenl malslure • ~ 

2.2 J 

5.5 J 

1.7 J 

1.3 J 

1.2 J 



SITE NAME: Cllpbdn'o. 
PROJECT ... 8001-202 
EPA CASE NO.: NA 
LABNAME: Plngon~ 

SEMI-VOLATILES 
s.,.,.. 10 No. 
Lab No. 
Motrtx 
Units 
Deplh 
DIUion Fedor 
PwcentMoltlln 

"""""' ~ 
~ 
1,3-DI---.. 
1,4-DI---.. 
1,2-D---.. 
2-M~ 
2.2'~1(1~) 
4-M~ 
N-NIIroso-clofHI~ne 
H ... chloroelhano 
N~ 
lsophorone 
2-N~ 
2.4-~ 
bls(2.ctlloo ooltm))tlllll'ione 
2,4-DI~ 
1,2,4-Trld'lloo-IZ•II 
Naphthalene 
4-CNoroenllne 
H--elene 
4-<:Naro-3-~ 
2-M~Ione 
Heud'ilooOC'JdOpeouclane 
2,4,1Hrld'ilooophoncl 
2,4,!'>-Trld'ilooophoncl 
:z..c:Noronapltlone 
2-Nitroenllne 
Olmelhy!phlhalae 

-~ 2,6-Dinllrat-
3-NIIroanllne 
Aca.phlhone 
2.4-~ 
4-N~ 
Dlbenzoflnn 
2,4-Dinltrotollono 

~· 4-Citoropheu)4-pheo~ -
"""'- . 
4-NIIroanllne 
4,6-Dfnllro.2~ 

--llhonlllomlne 
4-~-
He,..---.. 
Penta~ 
Phone~ 
Anllncone 
Carbazole 
~late 
F\lora-.e 
~ 
~late 
3,3'-DI~clne 

BonzO(a)Bnllncono 

Chrys«<l 
bls(~e 

~late 
Bonzo(b)IU>rarChone 
Bonzo(l<)t\JonlrChone 
BonzO(a)l¥eno 
lndeno(1,2,3-cd)pyrene 
Olbenz(a,h)Bnllncene 
BonzO(g,h,l)perylono 

cc.MW-5 ~ CC-MW-7 CC-MW-4 
88051)'5.1 8805191).8 811052011-3 811052011-2 
WATER WATER WATER WATER 

UWL UWL ugll. UWL - -
1 1 1 1 

- - - -....... 

NOTES: 
Blonll spoce- COI1"C>CI'I'd analyzed far, W no1 detected 

B • ~ fotnel In lab blanll os - os """'*'· lnclcatad possl~ble blanll conlamlnatlon 
E • estimated vakil 

• 
CC-MW-COM-1 CC-MW-COM-2 CC-MW-COM-3 CCMW-COM-4 

8805111&-5 
WATER 

UWL 

1 

-

880519&-2 880519&-3 8805111().7 
WATER WATER WATER 

UWL UWL UWL - -
1 1 1 

- - -........ ....... 
2.1 J 
3.7 J 
2.1 J 1.5 J 

10 
37 
19 

2.5 J 31 

2.8 J 

J. ostlmalad .. klo. ~ po....t bolowCRQL W abova IDL 
R • analysis cld nol pess EPA QMlC 

N-~Mi-.ceaflllo.,.._,ceollllomatorlal 

··········· 

CC-TP-0\JP-01-8-7 
91104110.7 

SOIL 

'" 1-7 
.1 
13 ......... 

41 J 

• 
~ ~P-01 

118041~2 911041~ 

SOIL WATER 

'" UWL 
0-1 -

1 1 
!18.7 -....... ... ...... . ..... .... ........ ··········· 

520 J 

530 J 
180 J 

480 J 
760 J 

350 J 
280 J 

360 J 

300 J 
180 J 

180 J 

NR • onalysls no1 roqlftd 
Detection 1m11s .-ad If lituton Factor 

> 1 and/or pen:ent moisture > ~ 

-~. 



SITE NAME: ~Cow 
PROJECT It: 8001-202 
EPACASENO.: NA 
LAB NAME: Peragan ~ 

SEM~VOI.ATILES 
5an1>1e ID No. 
Lab No. 
M-
Untt 
Deplh 
DIUion Fodor 
Pen:enl Moltbft 

Phenol 
~~~~ 
2.cHoraphenol 
1,3-DI-IZII,. 
1,4-Dic:l'llol-...... 1,2-Dic:l'llol __ ,. 

2-M~ 
2,2'-oxyblt(1-011oropropane) 
4-M~ 
N-N~ 
Hexachlaroelhone 
NltrobenzaW 
lsopllorone 
2-N~ 
2,4-01~ 
blt(2-Chloroelhoxy)n 
2,4-0ichlorqlhenol 
1,2,4-T--IZII,. 
Nophlhelene 
4-CI'ioroonllne 
Hexactolorolldoclene 
4-CI'Ioro-3-M~ 
2-M~ 
Hexac:Noooc:yclopet uc1 ... 
2,4,6-Trlchlorqlhenol 
2,4,5-Trlchlorqlhenol 
2-CNoronap!Chole 
2-Nitroerflne 
Dl~late 
Acenephlhylone 
2,6-DirllroloiJene 
3-Nitroerflne 
Aceneptlhene 
2,4-0inllrophenal 
4-N~ 
DlbenZollnn 
2,4-DirllroloiJene 
Ol~e 

~-"""'-
4-Nitroenllne 
4,6-0inftro.~ 
N-rilrotodlpller¥orrine 
4-81011~-
HexacNorobenZ.,. 
Periochlorqlhenol 
Phenenllnne 
Anllncene 
Colbezolo 
~late 
Rloronlhene 

"-"' 
~late 
3,3'-Dic:Norobenzlclne 
Benzo(o)anllncene 
Clwyseno 
blt(2~1ate 

~late 
Benzo(b)l\lonlnlhono 
Bonzo(k)l\lonlnlheno 
Benzo(o)pyrono 
lndeno(1 ,2,3-cd)pyrene 
Olbenz(o,h)onllnc.,. 
Benzo(g,h,l~ 

• 

~P1-2-4 CC-SDUP-02 CC..MW-DUP01 CC..SS.FB-1 
9804248-5 9805057-4 9805198-4 980411().2 

SOIL SOIL WATER WATER 

UD1ID UD1ID """ """ 2-4 ()...2 

2 1 1 1 
10.8 8.9 

860 

1100 

2800 

1600 

2300 

5300 62J 
2500 
1100 

5000 95J 
5700 130 J 

2200 64J f--· 

2100 76 J 

-
1900 180 J 

570 J -- ------
1100 92 J 
400 J 78 J ·------ ---·--·-

·-- ·----·-.. ·-- ·----
370 J 69 J. ·------ --------· 

NOTES: 
Ella'* spoco. compound onolyzod for, txa not doleded 
B. compound loon! In lab blo'* ot welos to"llle. lnclcoted poosl~ble blo'* cortomlnotlon 
E - estlmoled vaue 

cc:..ss.F&-3 cc:..ss.FB-4 CC:..SS.FB-5 
9804187-5 9804187-8 9804248-8 
WATER WATER WATER 

""" """ """ . 
1 1 1 . 

r--
··---·---

--------- -·-----·-··--
·--·-··----- ·-·---··-· ···---· -·. 
----.. - --·-- .. --.. ----·- -·----

~ 
118CJ5023.2 
WATER 

""" 1 
. 

1.1 J 

CC-88-Fll-47 c:c-ss.F84 
980519().1 
WATER 

""" 
.1 

................ 

NR • ·~·not ieq&nd 
Oeteetlon lmts -ed If DIUIOn Fodor 

> , - pen:enl molslln > 0'16 • 



• 

PESTICIDES/PCBS 

• 

• 



SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytlcs 

PESTICIDES/PCB& 
Sample ID No. CC-TP-1-7-8 CC-TP-2-4-5 I CC-TP-3-2-3 I CC-TP-3-5-8 CC-TP~ CC-TP-5-8-7 CC-TP-8-5-6 CC-SED-1 
Lab No. 9804123-1 9804123-5 i, 9804123-10 · 9804123-7 9804110-11 9804110-6 9804110-5 9804135-3 
Matrix SOIL SOIL WATER SOIL SOIL SOIL SOIL SOIL 
Units ug/kg uglkg I mg/L ug/kg ug/kg ug11cg ug/kg uglkg 
Depth I 7-8 4-5 I 2-3 >-6 >-6 8-7 >-6 0-1 
Dilution Factor 1 1 5 1 1 2 1 1 100 1 

.:..~.~~~ .......................... J~·~z~·~·r-~·~·~·~·~·~~:.~~·~·~·~·~·~·~·~·~·~·~·~·~::::p:-T·~·~·~·:·~·~·~·~·~·~~~·~·~·~·~·~·~·~·~~·~·~·~··::j·~·~·~···~·~·~·~·~~Ighe.t.~.~.e.~.~·~·~·~·~·~·~·~·~~~·~·~·~·~·~·~·~·~·~·~·~·~·~~.!t~.·.~~···~·~·~. .~.~.;.~.~·~·~·~·~·~~.!:.~1~.~.~~·~·~~~·~·~'·~::::::~·~·~~.~~~~·~·~::: . . . .· ..... ·~·~·~:.~1.~.~·~·~~·~·~ •.... , ..... 71.!.~rm ... 
alpha-BHC i ...................................... i .................................... J!:!!~.1~1!!;:P.l .......... J ................................. -.i ........................................ L ................... _,.............. .._ ............................ _l_ .... , .... _,, __ ,_ 
:!~~ l'""""""'""""'"'''''''''''''i·· .. ········· .. ··· ................... itt~~~~!~~) .......... ~ ................................ -~ ....................................... + ............ _____ ,........ .................................. ... .................................. , 
amma-BHC Undane ...................................... ! ..................................... 1~ ................. ~ .................... -f ............................. _._.1:· .. ·· ................................... j ....... - ... - .... --........... ·---.............................. _, .................... ,_,,_, 

~eptachlor ( ) 1 ::::::::::::::::::::::::::::::]:::::::::::::::::::::::::::::::::J:::::::::::::::::::::::::::::::::::::j::::::::::::::::~~=t:::::::::::::::::::::::::I:f.I:::['··-..... --·-.. ::=i=::::::::::::::-· ...... ---·-·-· 
~ldrln lor e ..................................... 1 ............................. 34''el'""""'"""'~~ .................. i ................................ -l ............................ 22''e""t··-- ----.. 4·-.................... --+---· 

eptach epoxld ...................................... , ..................................... 1 .......................................... , ............... -........... - ... !-................................................ ____ ,,_,.f---, ....................... ~-
Endosulfan I ...................................... ! ...................................................... ~~ .................. J ..................................... J ......................................... l, ......... -~ ............... J .......................... ~ .. E=N+--
Dieldrln .................................... J ..................................... l ................. ~~ ................. J ................................ -l ........................................ L .............. --............. J ..... _,, ..................... .. 
:-:~nDE ..................................... + .......................... t~ .. ~~ ................. ~~ ................. J ............................ --l ........................................ ,l ....... ____ , .......... J_ ..................... --+---· 

. .. .......................................................................... J ......................................... l .......... - ................ _.l, ........................................ L....... .. ........... .l_ ..................... _ -· 
!~-~~n II l:::::::::::::::::::::::::::::::::i:::::::::::::::::::::::::I@.::::i::::::::::::::::~~::::::::::::::::::1::::::::::::::::::::::~::i:::::::::::::::::::::::::Ir:r.:::t::::::::==:::::::J=::::::::::::::::::::-+-==::::] 
!~~-~~~n sulfate t ...................................... , ......................... 19:a··:;i··"''""""'''~~-· ................ i ..................................... i ......................................... r ....... _, __ ,_ ..... 15"'Eiii.J ................................ ==t=.:.. ...... ,_, ____ 1 

==s. 1~~~~--:~~~.f~::E .. :E~~~~:~::~=T~~t~~::~~~ ~~ 
alpha-Chlordane l ..................................... .I ........................... ~ .. ~J ................. ~.~ .................. J ............................... -J ............................. ~ .. ~.~.L .......... ____ , .............. l .. - ......................... :± ............... ,_ ... ,_,_.j 

r:.;,::-"" l=::=:::::::i:::::::::::==::t:::=:::::::±::::::::::::::::::::l:::===:::::~==== $==:::J 
~::::~ ~~ t"""""""""""""""""""'"""""""'"'"""""""""'t""""""""'~~ .................. t ..................................... t ........................................ + .... -.... --·--·-·-·--.. 1----.......................... -----.. ---·-·-·1 
~~::::~~~ E::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::r:::::::::::::::~;::::::::::::::::::r::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::r:::~.- -==::::::::J:::::::::::::::::::::::...J ........ :::::~-=~=:::1 
~~::::~~ t::::::::::::::::::::::::::::::::::::::l:::::::::::::::::::::::::::::::::::::f:::::::::::::::::~~::::::::::::::::::i::::::::::::::::::::::::::::::::::::f:::::::::::::::::::::::::::::::::::::::::t::::::::::=::::?.i::::::t::::::::::::::::::::=::+--:::::::::1 

Aroclor-1260 L ........................... ~ .. ~ .. L .................................. .l ................. ~~ .................. l ..................................... l ......................................... L ........................... !.~ ........ l ...................................... j~_,_ ......................... J 

• 

NOTES: 
Blank Space - compound analyzed for, but not detected 
B - compound found In lab blank as well as sample, Indicates possible/probable blank contamination 
E - estimated value 
J -estimated value, compound present below CRQL but above IDL 
R - analysis did not pass EPA QA/QC 
N - presumptive evidence of the presence of the material 
NR - analysis not required 
Detection limits elevated If Dilution Factor 
> 1 and/or percent moisture > 0%. • • 



SITE NAME: c··s Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytic& 

PESTICIDES/PCB& 

• • 
Sample ID No. CC-SED-3 CC-SW-1 CC-SW-2 CC-SW-3 CC-SB-04-2-4 I CC-S~ CC-8~2-4 CC-SB-07-0-2 
Lab No. 9804135-1 9804135-6 9804135-7 9804135-8 9804263-3 9804263-4 9805023-1 9805057-8 

~:~ ~ W~R W~;R W~R ~: lj = = = 
Depth ~1 I 2-4 4-6 2-4 ~2 
Dilution Factor 1 5 I 1 1 1 
Percent Moisture 67.3 • - . - - • 20.9 7.3 • 12 . 21.8 
.......................................................... l·:·:·:·:·:·:·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·:~·~·~·~·~·~·~·~·~·~·~·~::::·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·:·:·~·~::::~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·r~·~·:r·~·~·~·~·~·~·:::::::·r~·~·~·~·~·~·~·~·~~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~·~ 
alpha-BHC ! ' ! ! i i i ! i beta-BHC l ..................................... t ..................................... l ..................................... , ..................................... ! ......................................... t ......................................... ! ..................................... 1 ..................................... , 
delta-BHC r·····································y·····································r········--···························r·····································;··········--························· .. ··y············ .. ·········-~················;·····································1···· .. ·······························1 

. ~ ..................................... t ..................................... !' ..... ; ............................... !' ..................................... ! ......................................... f ......................................... ! ..................................... '! ..................................... 1 
gamma-BHC (Undane) ; i ; 1 ; ; ; ; ; 

~=chlor E:::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::E:::::::::::::::::::::::::::::::E:::::::::::::~~:::.~~::::E:::::::::::::::::::: 
Heptachlor epoxlde i 2.8 J i i i ! i i i . 3.1 i 

Endosulfan 1 r:::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::[:::::::::::::::::::::::I:::::::::::::::::::::::::::J 
Dieldrin ; ! i i i ' ; · i 

4,4'-DDE t::::::::::::::::::::::::::::::::::t:::::::::::::::::::::::::::::::::::::t:::::::::::::::::::::::::::::::::::t:::::::::::::::::::::::::::::::::l:::::::::::::::::::::::::::::::::::::t::::::::::::::::::::::::::::::::::::::t:::::::::::::::::::::::::::t:::::: 
Endrin i i i i i i i ; ; 

Endosulfan n r:::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::t:::::::::::::::::::::::::::::::::::::t:::::::::::::::::::::::::::::::::::t::::::::::::::::::::::::::::::::::I::::::::::::::::::::::::::::::::::::::J:::::::::::::::::::::::::::::::::::J:::::::::::::::::::::::::::::::::::J 
4.4'-DDD i 7.2Ji i i i 32 EN! 3J i 11 ! 17 i Endosulfan sulfate r ..................................... T ..................................... r ................. ~ ................... r······· .............................. i ......................................... T ......................................... r .................................... , ..................................... i 

~ ........................................................................... c. ............................................................................................................................................................................................................................................... .. 
4,4'-DDT i 5.5 J i i ! ! 28 EN! i i 6.9 Ei 

~:~~~:~~e E::::::::::::::::::::::::::::::::::E::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::t::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::~::~~E:::::::::::::::::::::::::i:~::~~E::::::::::::::::::::::::::::~:::::E::::::::: 
Endrin aldehyde ~ ..................................... L ..................................... L ..................................... L ..................................... ! ......................................... ~ ......................................... ! ..... ; ............................... ~ ..................................... J 
alpha-Chlordane L ........................... t~Ja ........ ~ ............................ L .................................... l ..................................... i ............................. ~ .. ~.r:~t .......................... 1:.~ .. ~ .... i.. .......................... 1:~ .... J ............................ J.~ ... J 
gamma-Chlordane i 14 E! ! · ! ! 26 EN! 2 i 2.7 Ei 11 i 

Toxaphene r:::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::I::::::::::::::::::::::::::=:::J 
Aroclor-1016 i i i i i i i • i 

§!!§ ~~~I~~::=~~~:~}~::::~~~~~~:~~~~~~~~l 
NOTES: 
Blank Space - compound analyzed for, but not detected 
B - compound found In lab blank as well as sample, Indicates possible/probable blank contamination 
E - estimated value 
J- estimated value, compound present below CRQL but above IDL 
R -analysis did not pass EPA QAIQC 
N - presumptive evidence of the presence of the material 
NR - analysis not required 
Detection limits elevated If Dilution Factor 
> 1 and/or percent moisture> 0%. 



SITE NAME: Captain's Cove 
PROJECT t: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytic& 

PESTICIDES/PCBS i 
Sample ID No. i CC-SB~2 CC-SB-09-0-2 CC-SB-1246 CC-SB-13-4-6 CC-SB-14-2-4 CC-SB-15-2-4 CC-SB-16-6-8 CC-SB-16-8-10 
Lab No. I 9805072-1 980421~5 9805057-7 9805013-4 9805013-6 9804167-4 9804216-6 9804216-3 
Matrix ! SOIL SOIL 

1 
SOIL SOIL SOIL SOIL WATER 

1 
SOIL 

~ ~~I~-~~ ~~~ ~ - ~~ 
Depth ! 0-2 j 0-2 4-6 . 4-6 1 2--4 2--4 - I 8-10 

~:= ~a:~re l ....... ~.·-~-~-·-~···~-~-·~~-~ ... ~ ...... ~.·-·~ ......... ~ ... L ...................... ~.~:~ ..................... L .................. J.r:~ ... ·.~-......... ~_ ... .1.. ............. 1.;:!. ................ l .................... ~,~ ....... ~.······ ... ·····~ .......... w .............. ;. .................. ·.··~·~····· .. ···~"·~~····!~.~-e .. t .. ~~-·-····~ ... ·.··· .......... L .. ~.· .... ~ ............ ~:! ................................ . 
'iiijiiia~eti'c""""""'""""'""""'""" L ..... : ...................... :: .. ::l. ................. : .............. :::L.. ................... ~ ......... ::l .......................... 1:~ .. L ................................ :::i... .............................. J~.~~-1!.(~~-~QL .......... :::L. .................... : .. :: ....... ] 
:!~~ i ..................................... f················· .. ········:ra··Et .................................... +················· .. ···············[····· ....... - ............ ~ ... 1 .... l. .................................. f~~~!?.!~>.. ..... _ ......... t ..................................... , 

=ccum ... > E::=:~:::::=:E:::::::::=:l:::::::::::=:=:::t=~=::::±=:::::=::t=::~:==r::::::::=:=3 .· 
Aldrin i i i i i : i NR i j 
Heptachlor epoxlde r::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::t::::::::::::::::::::::::::::J::::::::::::::~[::::::::::::::::::r::::::::::::::::::::::: 
Endosulfan I i i i i i i i NR i i 

~~· L~~I~~~~=~~.::::~:~:E~~~~:~£~~::~I~:~~~3 
Endosulfan II i i I i i i i NR i i 

~·~:~n sulfate t:::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::~~~:~r::::::::::::::::::::::::::~:~E:::::::::::::::::::::::::::::::T::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::E::::::::::::::~~::::::::::::::::::::::E:::::::::::::::: 
4 4' DDT : : : : 12 : : : NR : . ' • ~ ..................................... ~ ..................................... ~ ..................................... j ................................... L ................................... ~ ................................... ~ .............................................. ~ ..................................... j 
Methoxychlor i i ! : ! i i i i 

EE.. ~~~~~~~:~:::;::::~=~t=::~~-:t:.:~g=:~I~~~-3Ek~~~-~I~~~I~~~i 
Toxaphene i i i i i i i i i 
Aroolor-1016 r··········--·····••nnooonoo••·····r .. ······················u••·········r·· ................................... r··· .. ····························· r····••n•••••••••••••uuoooouoooour··············· .. ••··• .. ···········r·-···············NR""""""""""""""""""""""f""" .................................. ; 

~ooooooooooooooooooooooooooooooooo••••t•••••••ooooooooooooooooou•••••••••••f'•••••••••••••••••••••••••••••••••••••t••••••••••••••••••••••••••••••••••• ~••o•uooooooooooooouooooooooooooooootooooouoooooooooooooooooooooooooooofoo-ooooooooooouoo•ooooauooooo-ooooooouoo•t••ooooooooooouoooooooo-oooouoooooo! 

Aroclor-1221 i i i : ! i i NR i i 
Aroclor-1232 r ..................................... r·····································r·····································r·································· r·····················--···•••nuo••·r····························--·····r·-··-···········NR""""""""""""""""""""""f"""""""""""""""""""""""""""""""""""""~ 
Aroclor-1242 C::::::::::::::::::::::::::::::::::I:::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::L::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::t:::::::::::::::::~~::::::::::::::::::::I:: 
Aroclor-1248 i ! ! 2400 Ei i · i ! NR i ! 

:~::~~:~~ F::::::::::::::::::::::::::::::::::E:::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::r::::::::::::::::::::::if§;§J::::::::::::::::::::::::::::::::::::E:::::::::::::::::::::::::::::::E:::::::::::::::~~::::::::::::::::::::::E::::::::::::: 

• 

NOTES: 
Blank Space - compound analyzed for, but not detected 
B • compound found In lab blank as well as sample, Indicates possible/probable blank contamination 
E - estimated value 
J -estimated value, compound present below CRQL but above IDL · 
R - analysis did not pass EPA QAIQC 
N - presumptive evidence of the presence of the material 
NR -analysis not required 
Detection limits elevated If Dilution Factor 
> 1 and/or percent moisture> 0%. • • 



SITE NAME: C.'s Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytfcs 

PESTICIDES/PCBS 

• • 
Sample ID No. CC-SB-17-2-4 CC-SB-18-4-6 CC-SB-19-0-2 CC-SB-~ CC-SB-21...()...2 CC-SB-21-2-4 

1

1 CC-SB-22-2-4 CC-SB-23-4-6 
lab No. 9804167-1 9805013-1 9805013-7 9804187-3 9804187-4 9804187-5 9804246-3 9804246-11 

~~~ ~; ; ; ; ; ; 1n ; 
Dilution Factor 1 5 1 50 5 ! 1 1 
PercentMolsture 18.9 . 19.6 : 23.9 . 18.5 . 12.4 : 13.1 ! 9.1 : 18.6 : .......................................................... g·r-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~::::::::-~-~-~-~-~-~-~-~-~-~-~-~::=z:::~:~:~:::r-~-~-·-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-·-~-~-~::::-~-~-~-~-~-~-~-~-~~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~~-~-~-~-~-~-~~::::::r 
alpha-BHC ! ! ! ! ! ! ! ! ' ! 

beta-BHC t:::::::::::::::::::::::::::::::::::::::t:::::::::::::::::::::::::::::::::::t::::::::::::::::::::::::::::::::::t::::::::::::::::::::::::::::::::::::::t::::::::::::::::::::::::::::::::::::::t::::::::::::::::::::::::::::::::::::::t:::::::::::::::::::::::::: 
delta-BHC ! ! ! 7.5 . ! ! ! 11.0 EN! ! : 

gamma-BHC (Undane) r:::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::l 
Heptachlor : : ; ; : ; ; : 3.9 EN: 

Aldrin [:::::::::::::::::::::::::::::::::::::I:::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::I::::::::::::::::::::::::::::::::::::::J:::::::::::::;::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::I:::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::J 
Heptachlor epoldde ! ! ! · 2.2 J ! 2.8 EN ! ! 28.0 EN ! 2.4 ! ! 

~~~:~lfan I E:::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::~:~:~~E::::::::::~~::::::::::~:~::~~E::::::::::::::::::::::~:~~~::~~E::::::::::::::::::::::::~~~::::::::r::::::::::::::::: 
4,4'-DDE ! 9.3 EN! ! 8.1 ! 4.6 EN! ! 19.0 EN! 8.6 EN! . .. 14.0 EN! 
Endrln 
Endosulfan II 
4,4'-DDD 
Endosuffan sulfate 
4,4'-DDT 
Methoxychlor 
Endrln ketone 
Endrln aldehyde 
alpha-Chlordane 
gamma-Chlordane : . . : : 10 : 12 EN: : 29.0 EN: 7.9 : ! 

~~ ~-~~1::~::_:~J::::;::;J:l~~!~1:~~1~iff.~:~~~:.::~~:::::::::t~:~:::::::::~~;~::::::.::~~=::~:~:~~~ 
Aroclor-1248 ! ! ! 81 ! i 5500 i 610 0 i ! 220 i 

:~::~~:~~ F:::::::::::::::::::::::::~::::::::E::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::E::::::::::::::::::::::::~:~:::::::L::::::::::::::::::::::::::::::::::::::E::::::::::::::::::::::::::~::::::::::E:::::::::::::::::::::::::::::::::::: 
NOTES: 
Blank Space ·compound analyzed for, but not detected 
B - compound found In lab blank as well as sample, Indicates possible/probable blank contamination 
E - estimated value 
J- estimated value, compound present below CRQL but above IDL 
R ·analysts did not pass EPA QA/QC 
N - presumptive evidence of the presence of the material 
NR - analysts not required 
Detection limits elevated if Dilution Factor 
> 1 and/or percent moisture> 0%. 



SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytlcs 

PESTICIDES/PCBS 
Sample ID No. CC-SB-2446 I CC-SB-24-6-8 CC-SB-25-2-4 CC-SB-26-6-8 CC-SB-27-0-2 CC-SB-MW7-2-4 I CC-SB-MWS-2-4 CC-TCLP-4 

~!~0. ~;:~3 .. I ~~:10 ~ ~~ ~-3. ~~ 1 ~-6 ~~~ 
Units mg/L ug/kg ug/kg · ug/kg ug/kg ug/kg 1 ug/kg mgiL 

~:~1':, Factor 1 i S.: 2~ S.: ~2 2
-: I 2

-: ~A I 
Percent Moisture TCLP INA ! 21.5 . 12 j 24.6 ! 7.1 I 8.8 ! 10.5 · i TCLP INA • .......................................................... :··-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-:~-~-~-~::::·~-~-~-~-~-~-~-~·:·:·~·~-~-~-~-~·~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~::::::.r-~-~-~ ... ~.~-~-~-~-~-~-~-~-~-~-~-~-~-~-·-~-~-~-~-~-~-~-~-~7:::r-~-~-~-~-~-~-~-~-~-~-~-~-~-~·~-~-~-~-~-~-~-~-~-~.--~-~-~-~-~-~-~':::::::-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-·.-.~.~-~-~-~-~-~-~-~-~::::~-~-·-~-~-=-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~·:·:·~·::::::~~- ... ~.~::r·~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~·~'::~ 
alpha-BHC · l!:!!!~~~.l.c:!!.(:?,\1:-.l?.l. .••.•••.••. l. ....................................... J. ................................... .l ......................................... l. .................................... L ...................................... J .................................... .l~!!P.!~!~!!.(:?,\1::1?.L •.•.. .J 
beta-BHC l~!~!'?.l.c:!!.l~!!'f.!!<l ........... ! ......................................... ! ..................................... J ......................................... ! ..................................... L ...... - ............................... J ..................................... !~!!P.!~!~!!.(~!~~L ....... j 
delta-BHC Ll<?.~.I!?.~~!!!:'.~J. ...................... i ........................................ J ..................................... J ......................................... i ......................... ~.!.:~ .... i ....... _ .............................. J ..................................... J(<?.!.l.!~~~.~l .................. J 
gamma-BHC (Undane) L ........................................ .l ......................................... L .............................. _.J ......................................... L .................................... L ...... - ............................. 1 .................................... .l ...................................... ..J 
Hechlor : I I I i : I i 

Dieldrin 
4,4'-DDE 
Endrln 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT i NR i ! 9.9 I . ! 14 E! 12 J I 100 E! NR ! ==- ~:~~~~i~~~::~[~~~f~:-~~::~:~:~~~~~L~::3:~:~:::~~~=-~::3~~~E~3 
alpha-Chlordane t,. ............... ~.!! .................... i ........................... ~:.~ .. ~.~.i ............................. ~.~ ... .J ................................. : ....... i ........................... !:~ .. ~i ............................ ~ ... ~ ... l ..................................... l ................ ~.~ ................. .,j 
gamma-Chlordane ! NR. . i ! 14 I 3.6 EN! 1.4 J! 35 ! I NR i 
Toxaphene t::::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::] 
Aroclor-1016 ! NR ! . ! ! i i ! ! NR ! 

Aroclor-1221 [:::::::::::::::::~:K::::::::::::::::::r::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::t:::::::::::::::::::::::::::::::::::r::::~~::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::: 
Aroclor-1232 i NR i ! ! ! ! ! ! NR . ! 

Aroclor-1242 t::::::::::::::::~:K:::::::::::::::::I::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::I::::::::::::::::::::::::::::::::::::::I:::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::I:::::::::::::::::::::::::::: 
Aroclor-1248 ! NR ! 84 ! 61 ! 89 ! ! I i NR ! 
Aroclor-1254 r ............... N.R .................... r ............................ 7'ii""""l"""""""""""""""'"""1""""""""""""""'64""""f""""""""""""""""~""T'"""""""""""""""""""'l""""""""""""""""""'T'"""""""'N'if""""""""'1 
Aroclor-1260 t::::::::::::::::~:~:::::::::::::::::-:::I::::::::::::::::::::::::::::::::::::::I:::::::::::::::::::::::::::::::::::J::::::::::::::::::::::::::::::::::::::::L::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::t:::::::::::::::::::::::: 

• 

NOTES: 
Blank Space - compound analyzed for, but not detected 
B - compound found In lab blank as well as sample, Indicates possible/probable blank contamination 
E - estimated value 
J - estimated value, compound present below CRQL but above IDL 
R - analysis did not pass EPA QA/QC 
N - presumptive evidence of the presence of the material 
NR- analysis not required 
Detection limits elevated If Dilution Factor 
> 1 and/or percent moisture> 0%. • • • 



SITE NAME: C.'s Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytlcs 

PESTICIDESIPCBs 

• • 
Sample ID No. CC-TCLP-5 CC-MW-1 CC-MW-2 CC-MW-3 CC-MW-5 CC-MW-6 1 CC-MW-7 CC-MW-8 I 
Lab No. 9805129-4 9805190-4 9805190-5 9805175-2 9805175-1 9805190-6 I • 9805208-3 9805208-2 1 

~~~ w~R w~;~R w~R w~~R w~R w~;~R I w~R w~R I 
Dilution Factor 1 : 1 1. • ! j 
Percent Moisture TCLP I NA ! - ! - . - - ! - I - - ! 

~~:·::·····-······l~~~~~:~~~::~~~~~§:::~::~:::§:~~~:.:§:~~~'jjj'~J~'§~:!~~~~ 
Aldrin : NR : : : : : : : : 
Heptachlor epoxlde 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan sulfate 
4,4'-DDT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

NOTES: 
Blank Space- compound analyzed for, but not detected 
B -compound found In lab blank as well as sample, Indicates possible/probable blank contamination 
E - estimated value 
J -estimated value, compound present below CRQL but above IDL 
R -analysis did not pass EPA QAIQC 
N - presumptive evidence of the presence of the material 
NR- analysis not required 
Detection limits elevated If Dilution Factor 
> 1 and/or percent moisture > 0%. 



SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytlcs 

PESTICIDESIPCBs ! 
Sample 10 No. 1 CC-MW-CDM-1 I CC-MW-CDM-2 I CC-MW-CDM-3 CC-MW-CDM-4 CC-TP-DUP-01-6-7 1

1 CC-SED-DUP-01 CC-SW-DUP::91 !cc-SB-DUP1-2-4 
Lab No. i 9805198-5 j 9805198-2. ! 9805198-3 CC-MW-CDM-4 I 9804110-7 I 9804135-2 9804135-5 9804246-5 
Matrix I WATER ! WATER ,_1 WuAg/TLER 9805190-7 li SOIL SIOL WATER SOIL 
Units ! ug/L j ug/L WATER ug/kg ug/kg ug/L ug/kg 

Depth I ,1 I I ug/L I 6-7 ,I 0-1 2-4 
Dilution Factor I , I . 1 • 1 1 , 
Percent Moisture ! - ! - i - . 1 ! 13 ! 56.7 • - 10.6 ! 

alpha-BHC i ; ; ; ; i ' ; .. ' _ ................................................................... ,_ ................................................................................... l ................................................... ,_ ......................... i. .. - ........................................... ~........................... : 
beta-BHC i . ! ! ! ! ! ! ! "'1 

~~··l ~~~~~~~1::::=~~~~::::~g~~~~[[~ 
Dieldrin ; i ; i i ; i i 6 8 EN ' 

!;~" ~~=~i~S:~l~J~~~~:~~:::~~~~:~§~:::::~-~£:=:~:~~:r.i~ 
Endosulfansulfate ; i ; i 0.17 i i ; i 5.2ENi 

!'••nuoooooooouooouoooooooooo••••••t••oooooooooooooooonoo•••••••••••••••t•••••••••••••••oooooooooooooooooooouf"••oouoooooooooooooooo ....... u .. o•••!•uooooooo .... •••••••••••••••o .. oouooo••touo•ooooooooooooooounoooooooooeoootoooonnooooooooooooouoooooooooooooot•••ouuooououoooooooooooooooooooooooool 

4,4'-DDT ; ; ; ; ; 11 EN; 4.4 J; ; 11.0 ; 

Methoxychlor r:::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::l 
Endrln ketone ! ; ; ; ; 5.8 EN! ! i 13.0 E i 

gamma-Chlordane , . , : . : 2.5 EN: 9 E, : 7.4 E . 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

• 

NOTES: 
Blank Space - compound analyzed for, but not detected 
B - compound found In lab blank as well as sample, Indicates possible/probable blank contamination 
E - estimated value 
J- estimated value, compound present below CRQL but above IDL 
R - analysis did not pass EPA QAIQC 
N - presumptive evidence of the presence of the material 
NR -analysis not required 
Detection limits elevated If Dilution Factor 
> 1 and/or percent moisture > 0%. • • 



SITE NAME: C.'s Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics 

PESTICIDES/PCBS 

• 
Sample ID No. CC-SB-DUP-02 CC-MW-DUP01 CC-SB-FB-1 CC-SB-FB-3 i 
lab No. 9805057-4 9805198-4 9804110-2 9804167-5 · 
Matrix SOIL WATER WATER WATER I 
~:~h ~: ugiL . ug/L ug/L l 

CC-SB-FB-4 
9804187-6 
WATER 

ugiL 

CC-SB-FB-5 
9804246-8 
WATER 

ugiL 

CC-SB-FB-6 
9805023-2 
WATER 

ugiL 

• 
CC-SB-FB-07 

9805190-1 
WATER 

ugiL 

Dilution Factor 1 i 

Percent Moisture • 8.9 - : - : - i - - - - . .......................................................... :-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~:·:·:·~-~-~-~-~-~-~-~-~-~-~-~-~::::·~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~·~-~-~-~-~-~:::r·~-~-~·~-~-~-~-~·~·~·~-~-~·:·:·~-~-~-~-~-~-~·~-~-~-~-~-~-~-~-~-~··:::r-:·r~-~-~·~-~-~-~-~-~-~-:-~-~-:-~·:·~r~ ... ~.~-~-~-~-~-~-~-~-~=:::r~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~:·:·:·:·:::l···~-~-~-~-~·"·~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~·::·:·::::r'~'~'~'~'~'~=~=~=~=~=~=~=~:~:=~=~=~:=~=~=~r=?=~r=~=~::::::::::::::::::::::: 
alpha-BHC i ! i i . i : i i . 

~~=~~ ~~~~~~~l~~~!l!l!~I!~It~g~~~~;~~~~~~ 
~~!~~:an 

1 

~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::t:::::::::::::::::::::::::::::::::::::~:::::::::::::::::::::::::::::::::::l:::::::::::::::::::::::::::::::::::::1:::::::::::::::::::::::::::::::::::1:::::::::::::::::::::::::::::: 
Endrtn r:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::r 

!.~~';~~an 
11 

l::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::L::::::::::::::::::::::::::::::::::I:::::::::::::::::::::::::::::::::::::I:::::::::::::::::::::::::::::::::::::L::::::::::::::::::::::::::::::::::i:::::::::::::::::::::::::::::::::::::i:::::::::::::::::::::::::::::::::::::i::::::::::::::::::: 
Endosulfan sulfate L ........................................................................... L .................................... L .................................... L .................................. .J .................................... .l .................................... .l ..................................... i .................. , ... 
4,4'~DDT ~-· ............................. ~.~ ........................................... ~.: ..................................... !_, ...................................... !_, ...................................... !, ...................................... ~.: ..................................... ~.: ..................................... ~.: .................... .. 
Methoxychlor ................................................................................................................... , ...................................... , ...................................... , ........................................................................................................................................ .. 
~~:~~ ~:~~~e t ............................................................................ t ..................................... 1 ..................................... + .................................... + .................................... + ....... ~ ............................ t ..................................... t .................... .. 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Arocior-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

NOTES: 
Blank Space -compound analyzed for, but not detected 
B -compound found In lab blank as well as sample, Indicates possible/probable blank contamination 
E - estimated value 
J- estimated value, compound present below CRQL but above IDL 
R - analysis did not pass EPA QAIQC 
N - presumptive evidence of the presenCe of the material 
NR -analysis not required 
Detection limits elevated If Dilution Factor 
> 1 and/or percent moisture > 0%. 



• 

IN ORGANICS 

• 

• 



SITE NAME: lain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics 

INORGANICS 

• • 
Sample ID No. CC-TP-1-7-8 CC-TP-2-4-5 CC-TP-3-2-3 CC-TP-3-5-6 CC-TP-4-5-6 CC-TP-5-6-7 CC-TP-6-5-6 
Lab Number 9804123-1 9804123-5 9804123-10 9804123-7 9804110-11 980411~ 9804110-5 
Matrix SOIL SOIL WATER SOIL SOIL SOIL SOIL 
~ ~ ~ ~ ~ ~ ~ ~ 
Units mglkg mg/kg ug/L mglkg mglkg mglkg mglkg 

. Percent Solids . 67.1 71 TCLP 72.2 62.9 87 . 74.9 

~~~~~~; l··························~·~~~·····t··········; ............ !~~~····t···············~·~··-····-·-·· .. ··I························~·Q·~~~ .... J. ............. -.... J.~~·~··d·······-·---·······!.~~Q-.. ~·················-··--~0i~··d 
Arsenic ! .......................... 276o .... ·r····-.. ····················249····t .................... -...... 772--·!··························1·7oo· .. ··t-... -... -·--·-·····1'47o·-·j-·--·----·-·---·a:-o-·+··-····-··-·--·---26:t·"1 

.................................................................................... ., ................ - .............. - ..... , ............................................................. -.......................... -... -·-·---.. -... -·-··r ..................... - ... -......... , 
Barium i ............................. ~.~~ ..... L .................... -...... ~.~~ .... l .................. __ ....... 1.~~ .. ~.1 ............................. ~~~ ..... L-.......... _. __ ........ ~.~ .... J .......... - .............. ~~:.~--L ................ -·-··-?~1 .. .J 
Beryllium i 2.9 ! 2 ! NR I 2.6 I 4.3 i 0.51 J! . 5.4 i cadmium l ............................. 174····T···· .. -· ................. 3a:a····y······ .............. -..... 34:4"j'! ...... -..................... 13ir ... r ........................... 2a:o· .. ·y·-·-·---·-···-.. o:72"Jf"'""··· ............. -21:4""] 

. • ................................................................................... f .................... _ ............................................................ ~ .................................................... _,_,_,,_ ................................. ___ ... _,, ... .. 
Calcium i 38700 i 61900 1 NR ! 44000 i 66900 I 2000 I 191000 ! . :············· ............................ r ........................................ ., ......................................... , ......................................... r ...................................... Ei .. ,_, ___ ,_,_,_, ............ E!' ............... _, ___ ............ -
Chrom•um i ........................... ;?.~:.~ ..... L ........................... ~~;;?. .... l .................. _ .... !.!:.?. .. ~.I ........................... ~!:.~ ..... ~ ........................... ~Q:.t ... ; ___ , ___ ,_,,_ .. :!.~:.~ ..... ~ ................ _, __ .!!:! .. .§ 
Cobalt i 331 ! 100 ! NR ! 228 ! 379 Ei 11.9 Ei 129 Ei 
Copper r··········••oo••oo••··r:r3oo····T·--· ..................... 5.56''''T''"'''''''''''ji.j'R''''''"'"'-""T'"'"'""''·············417o'"''!-"'"'"'-""'"'"'21'4o""1"' __ , __ ,,_,2:r2""T"''-"'"'"'--174o""''l ........................................................................................................................................................................ ~ ... -....... _ ........................... _ .. ___ ,._, ................. -.................. -.................... . 
~:~d , ..................... ~~~·~g~···+··-·················-~~~·~g .. + .............. ~.~ ..... 32:·:;·····1····· ................ !~g~g~ ..... t., ................... 1.!~~~g .... 1 .... -................. 1.~~~-~ .... + ....................... ~~~~~-· .. : 

............................................................................................................................................................................................................................................................. j. ..................... - ................ . 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

! 27400 ! 3520 ! NR ! 8110 ! 39100 ! 1600 ! 1350 ! r ......................... 2.3oo·····r .. ·-.. ·················ao·:;o····r········· .. ···NFf ...... -··-·····T······················2a1oo .. ···r······· .. ···-·--·····7o3o· .. ·r·-·----........... 1'1'2o .... T ....................... 3o9oo""'1 
, .................................................................................................................................................................................... ·-·························•··········-··-······················-•··················-··-·················<1 
! 0.37 i 0.52 ! ! 1.0 i 0.49 ! 0.10 J! 4.1 ! 
c:::::::::::::::::::::::::::~:~~:::::r::::::::::::::::::::::::::::::~~::::r:::::::::::::~~:::::::::::::::::::r:::::::::::::::::::::::::~rr::t:::::::::::::::::::::::~:~~:::r::::::::::::::::::::::::H~LI:::::::::::::::::::::::::~r;Q::] 
i 705 Ji 2500 i NR i 744 J! 972 J! 623 Ji 747 Ji 
c::::::::::::::::::::::::::r.~~:Q:::::r:::::::::::::::::::::::::::~~:~::::r::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::~r~:::::r:::::::::::::::::::::::::~~;:r:::r::::::::::::::::::::::::::::~~~=:::r::::::::::::::::::::::::~~I:::J 
! 245 i 37.7 i i 63.5 i 46.7. i 0.71 Ji 72.2 ! 
c:::::::::::::::::::::::~:~~Q:::::r:::::::::::::::::::::::::I~:~Q:::::r:::::::::::::~~::::::::::::::::r::::::::::::::::::::::::~Q~Q:::::r:::::::::::::::::::::::~~~Q:::r::::::::::::::::::::II~:~:r::::::::::::::::::::::~~Il?~] 
! ! i NR ! i R ! R i · R ! 
c:::::::::::::::::::::::::~~:.:r:::r:::::::::::::::::::::::::::?.~I:::r:::::::::::::~~::::::::::::::::::r:::::::::::::::::::::::::~~:.:~:::::r::::::::::::::::::::::::::?.~;~::§::::::::::::::~~::::::::::~~::§.::::::::::::::::::::::::~r~::§ 
! 9630 ! 5870 ! NR i 9930 ! 4620 Ei 52.6 Ei 1770 Ei 
c:::::::::::::::::::::::I?I:::r::::::::::::::::::::::::::::::::::::::::r:::::::::::::~:~:::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::I:::::::::::::::::::::::::::r.:::::::::::::::::::::::::::::J 

NOTES: 
Blank Space - analyte analyzed for, but not detected 
E - estimated value 
J - estimated value, analyte present below CRDL but above IDL 
R - analysis did not pass EPA QNQC 
NR - analysis not required 



r 

SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics 

INORGANICS I 

~f4~~~:o. :~, ~f~ 9~~~~ gt~~~ ' 9~~7 9~~ 1f ~£ 
Units mglkg mglkg ug/L ugll ug/L mglkg mglkg 
Percent Solids ! 81.9 32.7 79.1 92.7 

Aluminum 1 1550 i 11800 Ei I 1 15000 i 8230 • 6770 i ................................................................................... -................................................................................... r··········-···························-............................... -········-1-········································: 
:~~~~ny l····· ................... o~~-j .. t····· ...................... ~·~:~··M·········································I········ .. ·················· .. :nr:J !" ......................... ~~:~--~i·················-·······T9:s-···~ ........................... 3]~ .... 1 
Barium , ........................... !ra··:J··r···················· .. ······126 .. Ei ........................... 1"1:4""JI ............................. 14a··:Jr······---·············444····r·-···········--··········.;r:r··t····-·····-····· .. ·····41·::z··jj 

1 ........................................................................................................................................................................ -···--·---········· ............................... - ..................... j ......................................... . 
Beryllium j ........................ Q:.~.~---~ .. i ........................... Q:.~.1 ... ~~ .. -....................... Q:.~.1 .. ~j ......................................... i ............ - ........... Q:.~.?. .. ~~ ........................... !?.:9.~ .. ~.i ........................... Q:.~.~---~1 
g:~~i~m , ........................ 9~~~·-j··t·············· ........... 3;~g .. M··-·-.. ··············1·~i·~·~--~·l·······················s48o~·~t-·········-······ ..... ,4~cig .... i··························7·1~g .... +···········-··········-.. ·~§·~~··j{ 
Chromium [::::::::::::::::::::::::?.:I:~::r::::::::::::::::::::::::::~~;~::§::::::::::::::::::::::::::::::::::::::::l:::::::::::::::::::::::~:::::::::::::::::r:::::::::~.::::::::::::::~:r~:::I:::::::::::::::::::::::~I::::r::::::::::::::::::::::::~I] 
Cobalt i 1.3 J i 19.5 Ji i 3.6 Ji 43.6 Ji 9.4 Ji . 8.5 Ji , ........................................ r·············· .................................................................... , .................................................... - .................................................... ---··-···r··-··-·······-········ .. ·············· 
Copper i. .......................... ~ ... ~ ... ~ ... ~ ............................ ~.~Q .. §l .............................. 1:.1 .. ~.1 .................................. !. ... ~l. ........................... ~.~~ .... l ............................. !~.Q ................................ j.!..:~ ... ..1 
Iron i 3200 i 29200 Ei 1900 i 19400 i 62000 i 43800 i 10500 i 
Lead [::::::::::::::::::::::::~~:~:::::::r::::::::::::::::::::::::::::?.:?.L§:::::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::?.:.I:~r::::::::::::::::::::::::::3:!~::::r:::::::::::::::::::::::::::~:~~:::::r::::::::::::::::::::::::::~II] 

· Magnesium j .......................... ~~~.A .. i ......................... ~!..~Q .. ~l... ....................... !~~.QJj ........................ ~.~-~QQ ... §i. ......... - ........... !~~.QQ .. !i .......................... ~.~~.Q ..... i .......................... 1.~Q9 ... ..1 

~=~;ua~ese I:::::::::::::::::::::::=::·:::::::::L::::::::::::::::::::::::Q::~~::~i::::::::::::::::::::::::::::=::::::I::::::::::::::::::::::::::;;~~::A:::::::::::::::::::::::§;:~~::::f:::::::::::::::::::::::::::~=~t:::::::::::::::::::::::::P.;~r.::~l 
Nickel 1 2.3 J i 41.2 Ei 0.76 Ji 3.4 Ji 63.6 i 56.8 i 10 i .................................................................................................................................................................................... -............................................................................................................... ( 
Potassium ! 150 J i 1420 J! 1980 Ji 8100 i 9080 i 1310 i 729 Ji 
Selenium [:::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::~I:§:::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::~;z::::r::::::::::::::::::::::::::I:~::~[::::::::::::::::::::::I~~::~J 
Silver i 1 7.2Ei i I 11.1 i 3.9 i 0.26Ji 
Sodium c:::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::I~I::~r:::::::::::::::::::::::::~~~P.::~r::::::::::::::::::::~~~P.9:::::r:::::::::::::::::::::J~:~P.::::r::::::::::::::::::::::::3~I~[::::::::::::::::::::::~~I:~J 
Thallium i i i i ! i 3.9 i i vanadium r-......................... 3-:if"J'T ........................... 43:9 .. Ei ........................................ T ............................. :r:r:Jr········-·-· ........... 59:s····r .......................... 24:-tr··T··-··-······ ............. 1.s:1 ..... 1 

..................................................................................................................................................................................... -.............................................................................................................. ( 
Zinc ! i 364 Ei 12.2 Ji 14 J! 772 Ei 212 i 33.8 i 
Cyanide C::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::I::::::::::::::::::::::::::::::::::::I::::::::::::::::::::::::::::::::::::J 

• 

NOTES: 
Blank Space - analyte analyzed for, but not detected 
E - estimated value 
J - estimated value, analyte present below CRDL but above IDL 
R - analysis did not pass EPA QA/QC 
NR - analysis not required 

• • 



SITE NAME: lain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 

• • 
LAB NAME: Paragon Analytics 

INORGANICS ! 

Sample 10 No. I CC-SB-05-2-4 CC-SB~7-0-2 CC-SB-08-0-2 CC-SB-09-0-2 CC-SB-12-4-6 CC-SB-13-4-6 CC-SB-14-2-4 
lab Number 1 9805023-1 9805057-8 9805072-1 9804216-5 9805057-7 9805013-4 9805013-6 
Matrix SOIL SOIL SOIL SOIL SOIL SOIL SOIL 
Depth I 2-4 0-2 0-2 0-2 4-6 4-6 2-4 
Units ! mg/kg mglkg mglkg mglkg mglkg mg/kg mglkg 
Percent Solids I 88.0 78.2 90.2 89.2 82.2 85.3 65.1 
···································································r::=:::=:=:::=::?=:=:=:=:=:::::::::=:===============r=================~··-r=r=:=====~===============:==============?=:=================:=?=:····r:?=~===============r=======r=:t===========: 
Aluminum l 6480 ! 3320 ! 6150 l 2760 ! 5750 ! 10500 ! 19700 ! 

Antimony c:::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::?.I:~r:::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::];~::~r:::::::::::::::::::::::::::~:?.~::§::::::::::::::::::::::::::n~QJ~ 
Arsenic i 6.2 ! 10.8 ! 6.6 ! 1.6 Ji 15.9 ! 51.1 ! 2030 ! 

Barium r:::::::::::::::::::::::::::~:~~:::::r:::::::::::::::::::::::::::~I~::::r:::::::::::::::::::::::::~?.I:::r:::::::::::::::::::::::J~J:}r::::::::::::::::::::::::::::~~~::::r:::::::::::::::::::::::::n~:::::r:::::::::::::::::::::::I~P.Q:J 
Beryllium ! 0.32 Ji 0.21 Ji 0.43 Ji ! 0.32 Ji 0.58 Ji 6.8 ! 
Cadmium r·························o:4tfJT·····························-r:·1"""JT···························o·:4"2"":ir······················:···o:T3"""Ji"""""""""""""""""""""""""""""4:a····r·································s····T··························ss."1"""""1 
calcium , .......................... 1.3ao···Et·······················1s9ao··Er··························1-r~rcr··r·························ao3o·····r······················1o1·oo··Ei······················-r73oo··e························a74oo··e 
chromium l····························rt·:a·····r··························1a:2····T···························-ro:·~r··r·-··········-··············a·:s··Ei···························2a:7····r··························44·:r···-r···························e1·:2···· 

.......................................... c. ................................................................................................. _ .................................................................................................................................... - ................. . 
Cobalt ! 9.9 Ji 5 Ji 7.5 Ji . 2.1 Ji 6.9 Ji 31.4 ! 162. ! 

copper r:::::::::::::::::::::::::~~~I:::r::::::::::::::::::::::::::::I~Q.::::r::::::::::::::::::::::::::?~I:::r::::::::::::::::::::::::::n.:~:::§::::::::::::::::::::::::::::~!~::::r::::::::::::::::::::::::::~Q.~:::::r::::::::::::::::::::::::~?.§.Q:] 
Iron ! 15000 ! 18100 ! 13800 ! 4230 ! 18600 i 38700 ! 203000 .·.! .. 
Lead r·························se·:3····T····························2·e7····r··························3·r·r···T··························"fs·:a·····r···························ao·r···r·····················-····73·s····T·························aa·1·o····1 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

......................................................................................................................................... -......................................................................................................................................... -................. . 
! 1230 ! 10300 ! 1460 ! 582 Ji 3770 ! 2030 ! 4230 ! r···························24'r··T····························217····r···························372····T··························7o·:2·····r···························424····r························-r?ao····-r·······················ao9oo····1 
l••••••oooooooooooooooooooooooooooooooooooCoooooo .. oooooooooooooooooooooooooooo•••••4•oooooooouooo•••••••••••••••••••••••••••l•••••o•o•oooooooooouoooooooooooooooooooo•••••••••••••••••••o•oooooooooooooooooooo4ooooooooooouoooooooooooooooo•ooooooooooolooooooooooooooooooooouooooooooooooooooou( 

! 0.04Ji 0.19 ! 0.02Ji ! 0.38 ! 0.18 ! 0.6 ! r··························-r4·:e····T·······························1·9····r··························rcrs····T·····························3·:7··:Jr·························s7:3····r··························27:·e····-r····························12r··:1 
loooooooooooooooooooooooooooooooooooooooooCooooooooooooooooooooooooooooooooooooooooo4ooooooooooooooooooooooooooooooooooooooooolooooooooooooaoooooooooooooooooooooooooooo.ooooooooooooooooooooooooooooooooooooo•oooJooooooooooooooooooooooooooooooooonooooool•oooooooooooooooooooooooooooooooooooooooo( 

! 641 Ji 448 Ji 853 Ji 317 Ji 695 Ji 1250 ! 893 Ji 

r::::::::::::::::::::::::::::~~:9:::::r:::::::::::::::::::::::::::::I{:::r::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::~::::r::::::::::::::::::::::::::::~;:~::::r:::::::::::::::::::::::::~~J 
! 1.1 ! 2.4Ji 1.1Ji i 2.5 i 6.1 i 114.! 

I:::::::::::::::::::::::::::!:~~:~::~E:::::::::::::::::::::::::~~~::~r:::::::::::::::::::::::::::::~:~::~r:::::::::::::::::::::::::~!:·:~:?E:::::::::::::::::::::::::~:!:~::~E:::::::::::::::::::::::::~~~::~E:::::::::::::::::::~~~~~:J 
i ........................... !?.~ ... ~ .... .L .......................... ~.~:!?. ... .l ........................... 1.~:.~ ... ..i .............................. ~ ... ~ ... ~l. .......................... ~.1.:~ ... .l ........................... ~.! ... ~ ..... L .......................... ~1.:? .... J 
! 87.9 ! 301 ! 52.9 ! 25.9 ! 826 ! 451 ! 17300 ! 

c:::::::::::::::::::::::::::::::::::::::r.::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r.:::::::::::: 

NOTES: 
Blank Space - analyte analyzed for, but not detected 
E - estimated value 

. J - estimated value, analyte present below CRDL but above IDL 
R - analysis did not pass EPA QAIQC 
NR - analysis not required 

.. ·;.,,.),. 



SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics 

INORGANIC$ 
Sample 10 No. CC-SB-15-2-4 CC-SB-1~ CC-SB-1&8-10 CC-SB-17-2-4 CC-SB-18-4-6 CC-SB-19-0-2 CC-SB-2Q..4.6 
Lab Number 9804167-4 9804216-6 9804216-3 9804167-1 9805013-1 9805013-7 9804187-3 
Matrix SOIL WATER SOIL SOIL SOIL SOIL SOIL 
Depth 2--4 6-8 8-10 2-4 4--6 0-2 4--6 
Units mg/kg ug/L mglkg mglkg mglkg mglkg mglkg 
Percent Solids 80 TCLP 93.2 81.1 80.4 76.1 81.5 

Arsenic i 628 i 182 ! 171 i 747 i 815 ! 83.9 ! 18.3 ! 
Barium r·························sa·::r···r························-r31o''JT'''"''"''"'""''"'"""'"""""""E[5'"Jl""'"'''""'""'"'"'"""''"""''"'442""""'T"'"'"'······················s35""""1"""""""'"""""'''""'""""'"""ff6""'"f"'"""""""_""'""""'"""'"""9if2""""1 

...................................................................................................................................................................................................................................... - .................. j. ........................................ 4 

Beryllium j .............................. t.Q .. ~.~ ............... ~~ ................... ~ ......................................... j ............................. J:.~ ..... ~ ............................. ~:~ .... J ........................... 9.:~.?. .. ~.~ ........................... Q:~!. ... ~~ 
Cadmium i .............................. ~:.~ ..... L ........ :: ................. ~?.::'!. .. ~l ........................... 9:.~.~ .. ~.i.. ......................... ~~:.!. .... .l ........................... 1:'!.:.1 .... .J .................................. 1 .... .i ............................. .:!.:~ ..... i 
Calcium i 80300 ! NR · ! 1200 ! 37000 ! 69100 E1 14400 E1 5990 ! 
chromium [:::::::::::::::::::::::I~;:~:::::r::::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::~;:r.::~c::::::::::::::::::::::~~:.:?.:::::r:::::::::::::::::::::::::?.~J:::::r::::::::::::::::::::::~;:~:::I:::::::::::::::::::1Ir] 
Cobalt i 11.4 Ji NR i 2.1 Ji 95.5 ! 162 ! 22.2 ! 6.5 Ji 
Co er !""""""""""""""""""""""""""428'""T'"""""""""iiiR"""'"''''''''""T""""""""""""""""""2o"o"'El""'""""""""""""""'29oo""""!'"""""""""'"""""'"""""1"64o""""i""'""""""""""""""""""""253"""T"""""""""""""""""""""""gg]f"""1 pp , ........................................................................................................................................................................................................................................ - ......................................................... 4 

Iron i 28800 ! NR i 5850 ! 58400 i 59000 ! 37300 ! 17800 ! 
Lead r············ ............ 1"1sa····T"""""""'""""""""'"'1"9:s·"Jr··"·"·· ................. s.7:·s"'"T""''"'""'"""""""""333o""""T"""""'""""""""""'"39'9o"""1""""""""""""'"""""""398"""T""""""""""""""""""""""163""''1 

.......................................... c- ........................................................................................................................................................................................................................................................... .c 

Magnesium ! .......................... ~.~.1.Q ..... ~ ............... ~~ ................... ~ ............................ ~~-~ .. ~-! .......................... ~.~.1.Q ..... l. ......................... ~~.?..Q .... l. ......................... ~~~.Q ..... j ........................... 1.?..QQ ... .J 

~=~~ua;ese I::::::::::::::::::::::::::~~~::::J::::::::::::::~=:::::::::::::::::::f:::::::::::::::::::::::::::d:}x:::::I::::::::::::::::::::::::::~~J.~:::J:::::::::::::::::::::::::::I~::::L:::::::::::::::::::::::~~:~::::J::::::::::::::::::::::::::P.;~r.::~j 
Nickel ! 14.2 : NR : 2.2 J: 50.1 ! 60.2 : 24.7 : 17.3 : .......................................... c- .............................................................................................................................................................................................................................................................. .c 
Potassium ! 1140 Ji NR i 105 Ji 1430 ! 1600 ! 805 Ji 725 Ji 
Selenium c:::::::::::::::::::::::::tr~::::r:::::::::::::::::::::::::::::::~:r:::r:::::::::::::::::::::::::::::~;:?::::r:::::::::::::::::::::::::~~.:~:::::r:::::::::::::::::::::::::::?.P.J::::r:::::::::::::::::::::::::::~;:~::::r:::::::::::::::::::::::::::JI:::J 
Silver ! 4.6 i i 4.1 El 207 i 146 i 11.3 i 4.2 i 
Sodium r··········· .. ···~ .......... 885"JT""'"'"''"""iiiR"""'''"""""1"""""""'""""'"""''""1'9"9"JT"""'"""""""""""365o"""T"""""""""""""""""'253o"""T""""'""""""""""""537"Jl""""""""""""""-····· ....... 3.3o"J1 

...................................................................................................................................................................................................................................................................................................... .c 
Thallium ! ! NR i ! ! i 1.6 Ji ! 
Vanadium c::::::::::::::::::::::::~~;:~:::::r:::::::::::::::~l3:::::::::::::::::::r::::::::::::::::::::::::::I~::~r:::::::::::::::::::::::::~~:.:t:::r:::::::::::::::::::::::::::~P.I:::J:::::::::::::::::::::::::::?~::?::::r::::::::::::::::::::::::I1I:::J 
Zinc ! 214 i NR i 27.7 i 3910 i 2940 ! 396 ! 259 ! 
Cyanide c::::::::::::::::::::::::::::::::::::::r:::::::::::::::~l3:::::::::::::::::::r::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r.:::::::::::::::: 

• 

NOTES: 
Blank Space - analyte analyzed for, but not detected 
E - estimated value 
J - estimated value, analyte present below CRDL but above IDL 
R - analysis did not pass EPA QA/QC 
NR - analysis not required 

• • 



SITE NAME: lain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics 

INORGANICS l 

• • 
Sample 10 No. i,: CC-SB-21..()..2 CC-SB-21-2-4 CC-SB-22-2-4 CC-SB-~ CC-SB-24-4-6 CC-SB-24-6-8 CC-SB-25-2-4 
Lab Number 9804187-4 9804187-5 9804246-3 9804246-11 9804246-13 9804246-10 9805023-3 
Matrix ! SOIL SOIL SOIL SOIL WATER SOIL SOIL 
Depth ! 0-2 2-4 2-4 4-6 4-6 6-8 2-4 
Units i mg/kg mg/kg mglkg. mglkg ug/L mg/kg mglkg 
Percent Solids i 87.6 86.9 90.9 81.4 TCLP 78.5 88.0 

Antimony [::::::::::::::::::::::::~~~2:::::r:::::::::::::::::::::::::::::~;~::~r::::::::::::::::::::::::::::~I:~r:::::::::::::::::::::::::J~I:::r:::::::::::::::~B.::::::::::::::::::r::::::::::::::::::::::::::~~r:::r.::::::::::::::::::::::::::~r~::§ 
Arsenic i 17.1 i 11.5. i 61.1 i 229 i i 196 i 19.1 i 
Barium [::::::::::::::::::::::::::~~~:::::r:::::::::::::::::::::::::::J~~::::r::::::::::::::::::::::::::~~:~:::::r:::::::::::::::::::::::::::~~?:::::r::::::::::::::::::::::::::~:?.?.Q::~r:::::::::::::::::::::::::::~~~:::::r:::::::::::::::::::::::::::JQ[] 
Beryllium i 0.22 Ji 0.18 Ji 0.37 Ji 2 i NR i 0.95 Ji 0.26 Ji 
Cadmium r····························:r4····-r··························.-···r4····r·····························=rr···T···························nra·····r·························4s:2'"jr·····.-····················:;·irr···T················.-···········-r::r··:l 

...................................................................................................................................................................................................................................................................................................... !C 

Calcium i 9650 i 11300 i 5350 i 49300 i NR i 69900 i 5270 Ei 
Chromium r··········· .............. 2ti"."4'"""'T"""'"'"'''"""""'"""'3~f6'"''1"'''"""""'"'"""'""""""""'25:·ir·"r"········ .. ············"To2"'""T'"'""''"'"'"""""""""""""""'""""T"""""'"""'"""'"""""""'""'244""T""'"'"'""""""""""'""'"'""""1"5:i)"""l 

.......................................... c-.......................................................................................................................................................................................................................................................... ~ 
Cobalt i 7.6 Ji 5.5 Ji 100 i 103 i NR i 172 i 8.9 Ji 

'Copper r ........................... 395"""f'"""'""'""'"""""""""'1'17"""T"'""""""'"""'""'""""'1'7'9""'"T""'"""""""""""'""""""'"""""'566"'""f''"""'"""'"iiiR·········· .. ·······r ........................... 71'4"'"T""'"'"""""""'""""'"'"'"""""1'1'6""'"1 
lron r················· .. ··a3·ooo ..... i' ...................... 343'oo····1 ....................... 1.5so·o·····! ..................... 1"32tioo ..... i ............... iiiR ................... 1 ..................... 1o6ooo·····r······ ................ 1.82'oo····i 

Lead L:::::::::::::::::::::::::::~I~:::::r::::::::::::::::::::::::::::~:!r:::r:::::::::::::::::::::::::::H~::::I:::::::::::::::::::::::::I?.2:::::r::::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::~QQQ:::::r:::::::::::::::::::::::::::J~~:] 
Magnesium i 2100 i 3180 i 1450 i 2000 i NR i 1060 Ji 1780 i 
Manganese r············""""""""""'635'""'T""""''"''""""''""""2'86'"'T"'""'''''"""'"'""""''397'o'"'"T"""'"""'"'"""'""""637oo"""T''"''''"''"'iiiR"'""""""""""'""'T''"'"""'"""""'""'"'2'1'5ooti""T""'""""""'""""'""""'""'""'4'36"""1 ...................................................................................................................................................................................................................................................................................................... ~ 
Mercury i 0.14 i 0.08Ji 0.21 i 0.74 i i 1.1 i 0.13 i 
Nickel r···········"'"""""'""36'.''t'""'T'"""'"""'"""'"""'19:3""T"'"""""""'"""'""''t's:·tr··T•••oo•••"""""""""'""46':3·· ... r .............. iiiR""""""""'""'""""'1'""'""'""'"""'""""'""'27:·3"'"T"""""""'""""'"""""""'"1'8:o·"·l 

~~:=~~~m E:::::::::::::::::::::::::~~~r!:E:::::::::::::::::::::::::j!{:~E:::::::::::::::::::::::::~~l:~r:::::::::::::::::::::::::?.~~~::!:E::::::::::::~~:::::::~:;.;.::::r:::::::::::::::::::::::::::t;.~::!:E:::::::::::::::::::::::::~~~:~ 
Silver i 4.1 1 1.8 J1 7.8 1 17.1 1 13.6 J1 51.6 i 3 1 

~~=~~~:m r::::::::::::::::::::::::::~~~;3E:::::::::::::::::::::::::~:~~::~r::::::::::::::::::::::::::~~~::~I::::::::::::::::::::::::~~~~:::::r:::::::::::::~~:::::::::::::::::::r::::::::::::::::::::::::~:~:~~:::::t::::::::::::::::::::::::::::~:~~::~J 
Vanadium : 18.3 : 19.7 ; 18.5 : 31.6 ; NR : 19.3 : 15.6 : 

~~~nide E::::::::::::::::::::::::::!:~:~:::::F:::::::::::::::::::::::::~~~::::E::::::::::::::::::::::::::~:~:~::::r:::::::::::::::::::::::::::~~~:::::r:::::::::::::~~:::::::::::::::::::E:::::::::::::::::::::::::~~~::::E:::::::::::::::::::::::::~~~::J 
NOTES: 
Blank Space - analyte analyzed for, but not detected 
E - estimated value 
J - estimated value, analyte present below CRDL but above IDL 
R - analysis did not pass EPA QAIQC 
NR - analysis not required 



SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics 

INORGANICS 
Sample 10 No. CC-SB-26-6-8 CC-SB-27..()..2 CC-SB-MW7-2-4 CC-SB-MWS-2-4 CC-TCLP-4 CC-TCLP-5 
Lab Number 9804263-2 9805057-3 9804263-5 9805057-6 9805129-3 9805129-4 
Matrix SOIL SOIL SOIL SOIL WATER WATER 
Depth 6-8 0-2 2-4 2-4 NA NA 

CC-MW-1 
9805190-4 
WATER 

Units mg/kg mglkg mglkg mglkg ug/l ug/l ug/l 
Percent Solids i 75.4 92.9 91.2 89.5 TCLP TCLP -

Antimony : 43.3 : : 2.1 Ji 1.9 J: NR ! NR : : 

:~~7: r:::::::::::::::::::::::::::~~~:::::r:::::::::::::::::::::::::~~;I::::r::::::::::::::::::::::::::r.~:~::::r:::::::::::::::::::::::::::!~~::::r:::::::::::::::::::::::::;.:;:;i:~r:::::::::::::::::::::::;,;.;:;::;:r:::::::::::::::::::::::~~~::::~ 
Beryllium ! 2.4 ! 0.35 Ji ! . 0.42 Ji NR ! NR ! 0.78 Ji 

~~~~: l=~-;·~~l~~:~:::~~~~J:.:::~~=~;~~~~~3i~:~iS~~~~ 
Cobalt ! 93.5 ! 4.2 Ji 6.6 Ji 7.3 Ji NR ! NR ! 14.6 Ji 
copper r:::::::::::::::::::::::J~~Q:::::r::::::::::::::::::::::::::J~I:I::::::::::::::::::::::::::::n:~:::::r::::::::::::::::::::::::::~?;~:::::r:::::::::::::::~~:::::::::::::::::r:::::::::::::~:~:::::::::::::::::::r::::::::::::::::::::::~!?.I::] 
Iron ! 96500 ! 8620 ! 15400 ! 19100 ! NR ! NR . ! 158000 ! 
Lead [::::::::::::::::::::::J?.QQ:::::r:::::::::::::::::::::::::::~~;~::::r::::::::::::::::::::::::::I~~::::I:::::::::::::::::::::::::::~~~:::::r::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::~~I:J 
Magnesium ! 887 Ji 1160 ! 2660 ! 1900 ! NR ! NR ! 68400 ! 
Manganese i:::::::::::::::::::::::~I?.QQ:::::r:::::::::::::::::::::::::::J~~::::r::::::::::::::::::::::::::::~~~::::I:::::::::::::::::::::::::I?.~:::::r:::::::::::::::~~:::::::::::::::::::r:::::::::::::~:~:::::::::::::::::::r::::::::::::::::::::::::~~?.Q.::J 
Mercury ! 0.75 ! 0.06 Ji 0.14 l 0.11 l ! ! 0.83 l 
Nickel r:::::::::::::::::::::::::~~~:~:::::r:::::::::::::::::::::::::::::~;~::~r:::::::::::::::::::::::::~:~I:::I::::::::::::::::::::::::::n:;~:::::r:::::::::::::::~~:::::::::::::::::::r:::::::::::::~:~:::::::::::::::::::r:::::::::::::::::::::::::)?I:~l 
Potassium ! 339 Ji 712 Ji 713 Ji 947 Ji NR ! NR ! 33800 l 
selenium r:::::::::::::::::::::::::~r~:::::r::::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::I::::::::::::::::::::::::::::rr:::r:::::::::::::::::::::::::::~II§L::::::::::::::::::::::::~?.;:~::~r.::::::::::::::::::::::::::~?I§l 
Silver l 53.2 l 0.28 Ji 4.2 i 0.45 Ji ! l i 
Sodium r:::::::::::::::::::::::::~J~Q:::::~:::::::::::::::::::::::::::?.~;~::~f::::::::::::::::::::::::::::~~:~::~:j:::::::::::::::::::::::::::~!.:J::~r::::::::::::::~~:::::::::::::::::::r:::::::::::::~:~:::::::::::::::::::r.::::::::::::::::::::~:~!Q:QQ.::::i 
Thallium : : : : : NR , NR , 10.1 , 
Vanadium [:::::::::::::::::::::::::J:~;I~[:::::::::::::::::::::::J?I]::::::::::::::::::::::::::J?.;~::::I:::::::::::::::::::::::::~Q:J::::r:::::::::::::::~~:::::::::::::::::::r:::::::::::::~:~:::::::::::::::::::r:::::::::::::::::::::::::::~?IJ 
Zinc ! 1780 l 72.5 l 214 i 378 l NR ! NR l 182 Ei 
cyanide c:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r:::::::::::::::~~:::::::::::::::::::r:::::::::::::~:~:::::::::::::::::::r:::::::::::::::::::::: 

• 

NOTES: 
Blank Space- analyte analyzed for, but not detected 
E - estimated value 
J - estimated value, analyte present below CRDL but above IDL 
R - analysis did not pass EPA QA/QC 
NR - analysis not required 

• • 



SITE NAME: lain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics 

INORGANICS 
Sample 10 No. 
Lab Number 
Matrix 
Depth· 

CC-MW-1 
9805190-9 

WATER 

CC-MW-2 
9805190-5 
WATER 

CC-MW-2 
9805190-10 

WATER 

• 
CC-MW-3 

9805175-2 
WATER 

CC-MW-3 
9805175-5 
WATER 

CC-MW-5 
9805175·1 
WATER 

• 
CC-MW-5 

9805175-4 
WATER 

Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L 
Percent Solids dissolved - dissolved - dissolved - dissolved 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

, ......................................... '" ........................................ .,. ................................................................................... "' ........................................ .,. ................................................................................... ~ 
l ......................................... L.. ..................................... .l ........................................ .i ......................................... l ........................................ J ........................................ .i ....................................... ..J 
i 648 i 49.1 ! 2.3 Ji 22.2 E! ! 325 ! 106 ! , ......................................... ,. ........................................ ., ......................................... , ................................................................................... , ......................................... , ......................................... . 
i 42.5 Ji 342 i 62.1 Ji 448 i 209 : 356 i 104 Ji 
....................................................................................................................................................................................................................................................................................................... 4 

! ! ! ! 1.8 Ji . i 6.6 ! ! !' ....................................... T ........................................ T ........................................ T ............................. :;[1"'JT ........................................ 1 ........................................ T ........................ - ............. i 
........................................................................................................................................................................................................................................................................................................... 4 

! . 149000 ! 195000 ! 179000 ! 129000 ! 115000 ! 203000 ! 199000 ! l" ........................... , ........... r .............................. fs"JT ........................................ T .......................... '9'i:o"Ei"""""· ................ tl'.'!H"'J1"' .......... : .............. 229"'8'"""""""""""""'""""""i 
......................................................................................................................................................................................................................................................................................................... 4 

! 3.2 Ji 2.8 Ji 1.5 Ji 34.1 Ji 0.84 Ji 185 ! . 2.9 Ji , ......................................... ,. ........................................ ., ......................................... , ................................................................................... ., ......................................... ,. ........................................ . 
, ....................... 2sooo ... + ................... :raoo~li~ .. ~t .......................... 1J~·~ .. ~+ .................... 143~~~ .. +· ..................... 2·1·~6g .. ~t .................... 24a~~~ ... + ......................... 21~~ .. ~i 
L::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::IQ::~r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::)~~:::::r::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::§~~::::r:::::::::::::::::::::::::::::::::: 
! 57900 i 48000 ! 48200 ! 26000 ! 19900 ! 76500 ! 64300 ! 
c:::::::::::::::::::::::~:~~Q:::::r:::::::::::::::::::::::::::I~r:::r:::::::::::::::::::::::::::1:~:Q::::r:::::::::::::::::::::::::::~~~:::::r::::::::::::::::::::::::::::~~~::::r::::::::::::::::::::::::~I~§::::r:::::::::::::::::::::::JQ~Q::J 
! i . 0.04 Ji ! 0.50 ! ! 0.69 ! ! 
c:::::::::::::::::::::::::::~:-I~r:::::::::::::::::::::::::::::~;~::~r:::::::::::::::::::::::::::::?.I:~r::::::::::::::::::::::::~~:;~:::::r::::::::::::::::::::::::::::::r~::~r::::::::::::::::::::::::~?~::::r:::::::::::::::::::::::::~I~::~i 
! 29200 Ei 22500 ! 21500 E! 15300 i 1 0200 E! 57900 ! 44900 Ei 

r::::::::::::::::::::::::::~:~~:~::~E::::::::::::::::::::::::~:~~~:~r::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::~~l:~F:::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::~:~::~:!F::::::::::::::::::::::::::::::::::J 
i . 273000 : 102000 ! 97000 i R i R i 90200 i 76600 i 
..................................................................................................................................................................................................................................................................................................... 4 

! 7.9 Ji . 17.7 ! 9.2 Ji 8.7 Ji ! ! i 

L::::::::::::::::::::::::::I:~:}r.:::::::::::::::::::::::::::~~;:r::~r:::::::::::::::::::::::::::JI~I:::::::::::::::::::::::::::~H::::r::::::::::::::::::::::::::::::r~::~r::::::::::::::::::::::::::~~~::::r::::::::::::::::::::::::::::~I:~i 
! 30.9 ! 42.5 E! 20.4 E! 308 E! 16.0 Ji 2590 ! 13.0 Ji 

c:::::::::::::~:~:::::::::::::::::::r.::::::::::::::::::::::::::::::::::::::::r:::::::::::::~:~::::::::::::::::::r:::::::::::::::!.r:::::::::::::::::::r:::::::::::::::~~:::::::::::::::::::r:::::::::::::::~:::::::::::::::::::I::::::::::::::~~:::::::::::::: 

NOTES: 
Blank Space - analyte analyzed for, but not detected 
E - estimated value · 
J - estimated value, analyte present below CRDL but above IDL 
R - analysis did not pass EPA QA/QC 
NR - analysis not required 



SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics 

INORGANICS I 

Sample ID No. :1• 

Lab Number 
Matrix 

CC-MW-6 
9805190-6 
WATER 

CC-MW-6 
9805190-11 

WATER 

CC-MW-7 
9805208-3 
WATER 

CC-MW-7 
9805208-5 
WATER 

CC-MW-8 
9805208-2 
WATER 

CC-MW-8 
980520-4 
WATER 

CC-MW-CDM-1 
9805198-5 
WATER 

i Depth : 
Units I ug/L ugll ug/L ug/L ugll ug/L ug/L 
Percent Solids ! dissolved dissolved - dissolved -

Antimony 1 56.6 J1 15.7 J1 15.5 J: 14.0 J: 40.5 J: 41.4 J: ! 
...................................................................................................................................................................................................................................................................................................... 4 

Arsenic ! 191 i 115 ! 240 i 195 ! 11400 ! 10200 1 121 ! 
Barium 1" ........................... 297""T""""""""""""""1'55"J1""""""""""""""'1'9'2"Jl""""""""""""""'1o1"'JT ............................ 1.63"JT .......... : ............... 41:·:;"Jf""'""'""""''""""121"'J! 

1 ...................................................................................................................................................................................................................................................................................................... ( 
Beryllium ! 0.48 Ji 0.16 Ji i i 2.5 Ji i 0.17 J; Cadmium , .............................. jr:rJr ........................................ , ......................................... , ......................................... r ............................. 3 .. f'j'!"'""""""""""'""""""'""i'""""""""""""'"""""'""i 

i ..................... -......... : ........ ~ ........................................ .1 ......................................... i ......................................... L ................................ : ....... J ......................................... L ........................................ i 
Calcium ! 104000 ! 68100 i - 32400 ! 27000 ! 30200 ! 16600 ! 130000 i 
Chromium L::::::::::::::::::::::::I~:.:§:::@.:::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::~;P.::~r:::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::JQ~JL:::::::::::::::::::::::::::~~:::::::r::::::::::::::::::::::::::::~;~ 
Cobalt ! 20.2 Ji 1.7 Ji 11.2 Ji ! 39.5 Ji 1.4 Ji · 49.1 Ji 
copper L:::::::::::::::::::::::::~~~:::::r:::::::::::::::::::::::::::::~;~::~r::::::::::::::::::::::::::~I:~::::r::::::::::::::::::::::::::::~:.:~::~r:::::::::::::::::::::::::::??.~::::r::::::::::::::::::::::::~:~;:~::~[:::::::::::::::::::::::~?IJ 
Iron ! 20300 i 474 ! 4260 ! 235 i 128000 i 649 ! 28400 ! 
Lead [::::::::::::::::::::::::::~~~:::::r::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::~~;~:::::r:::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::J~?.::::r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::: 
Magnesium ! 64200 i 60000 ! 12700 ! 12000 1 47500 ! 23100 ! 18400 i 
Manganese i::::::::::::::::::::::::::~:Q~§:::::r:::::::::::::::::::::::::~~:?.Q::::r:::::::::::::::::::::::::~?!.:Q::::r:::::::::::::::::::::::::::~~~:::::r:::::::::::::::::::::::::I~~Q::::r:::::::::::::::::::::::::~?.;:~:::::r:::::::::::::::::::::::::~~~Q:J 
Mercury ! 0.12 Ji ! 0.09 Ji ! 0.29 ! 0.07 Ji i 
Nickel L::::::::::::::::::::::::?~:.:~::~r:::::::::::::::::::::::::::::?I:~r:::::::::::::::::::::::::::::~;:~::~r::::::::::::::::::::::::::::~:.I:~r:::::::::::::::::::::::::::~~;Q::::r::::::::::::::::::::::::::::?.I:~r.::::::::::::::::::::::::::~~;~::~l 
Potassium ! 93100 i 85200 Ei 8670 i 8370 Ei 60600 ! 41900 Ei 8500 i 

~~~:~ium E:::::::::::::::::::::::::i\~[J:::::::::::::::::::::::::::~:~~:~F::::::::::::::::::::::::~~~:~::~r:::::::::::::::::::::::::~~:·:~::~E:::::::::::::::::::::::~~~~:~E::::::::::::::::::::::::::~:~~::~f:::::::::::::::::::::::::::::~~~::J 
Sodium 1 1120000 i 1020000 ! 40500 ! 39700 i 987000 ! 905000 i 138000 i 
Thallium r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::J 
Vanadium 1 43.9 J1 17.4 J: 10.7 J: 3.4 Ji 176 1 85.2 1 25.5 J1 

.......................................... (o ........................................................................................................................................................................................................................................................... ( 

Zinc ! 378 i 23.2 Ei 124 Ei 12.3 Ji 589 Ei 97.2 ! 45.4 Ei 
cyanide ~:::::::::::::::::::::::::::::::::::::::::r.:::::::::::::::N~:::::::::::::::::::r::::::::::::::::::::::::::::::::::::::r::::::::::::::~~:::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::r:::::::::::::~:~:::::::::::::::::r:::::::::::::::::::::::: 

• 

NOTES: 
Blank Space - analyte analyzed for, but not detected 
E - estimated value 
J - estimated value, analyte present below CRDL but above IDL 
R - analysis did not pass EPA QAIQC 
NR - analysis not required 

• • 



SITE NAME: lain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics 

INORGANICS 
Sample ID No. 
Lab Number 
Matrix 
Depth 

CC-MW-CDM-1 
9805198-9 

WATER 

CC-MW-CDM-2 
9805198-2 

WATER 

CC-MW-CDM-2 
9805198-6 

WATER 

• 
CC-MW-CDM-3 

9805198-3 
WATER 

CC-MW-CDM-3 
9805198-7 

WATER 

CC-MW-CDM-4 
9805190-7 

WATER 

• 
CC-MW-CDM-4 
9805190-12 

WATER 

Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L 
Percent Solids dissolved dissolved dissolved dissolved 

Arsenic i 15.9 Ei 10.5 ! 1.8 Ji 2.6 Ji 26.4 ! · ! 
Barium ! ........................... 7if"if::ir···························r32""Ji"··························a·s]i""::i·····························7a-:Er"Jr··························i:i"'7:·7··Jr·················· .. ········37a····T···························g·f:Ef"Ji ......................................................................................................................................................................................................................................................................................................... 
Beryllium ! ! 2.2 Ji ! ! ! ! 
Cadmium [::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::!!J!JI::::::::::::::::::::::::::::::::::] 
Calcium i 137000 ! 47200 ! 44700 103000 ! 99100 ! 195000 ! 202000 ! 
Chromium [::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::~z;~::~r:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::I!!::~r:::::::::::::::::::::::::::::::::::::I::::::::::::::::::::::::::I~~:~:::~r:::::::::::::::::::::::::q;:~r 
Cobalt i 30.8 Ji 44.3 Ji 7.4 J 2.2 Ji 1.6 Ji 12.0 Ji 3.4 Ji 

copper c::::::::::::::::::::::::::::~~:~::~r:::::::::::::::::::::::::::~z;?::::r::::::::::::::::::::::::::::r~::~:::::::::::::::::::::::::::::?t.:.:~:::::r:::::::::::::::::~:::::::::::::::::::r:::::::::::::::::::::::::::~:!!~::::I::::::::::::::::::::::~~:::~I~l 
Iron i 1460 ! 68200 i 37.6 J 2750 ! 1740 ! 79600 i 11200· i 
Lead c:::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::~~;~::::r:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:~r::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::n:~:::::r.::::::::::::::::::::: 
Magnesium ! 18200 ! 6590 ! 3520 J 1.9300 ! 19200 ! 38700 - ! 40100 ! 
Manganese c::::::::::::::::::::::::~:Q~§:::::r::::::::::::::::::::::::::~:~:Q9.::::r:::::::::::::::::::::::::::?~:~:::::::::::::::::::::::~:::::::::::::::::::::r:::::::::::::::::~::::::::::::::::::::r:::::::::::::::::::::::JQI§::::I:::::::::::::::::::::::::!.~~:] 
Mercury i ! 13.0 i 1.6 i ! 0.30 ! ! 
Nickel c::::::::::::::::::::::::::::~:-I:~r:::::::::::::::::::::::::::~~;z::::r:::::::::::::::::::::::::::::~;:~::~::::::::::::::::::::::::::::::::~;~::~r:::::::::::::::::::::::::::::?I:~r::::::::::::::::::::::::::~~~:~::~I:::::::::::::::::::::::::I!!I:~J 
Potassium ! 7580 Ei 10200 i 7060 E 4460 Ji 4600 Ji 23400 i 23100 Ei 

~~~:~ium E:::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::I:::::::::::::::::::::::::::::~::~::~E::::::::::::::::::::: 
Sodium i 134000 i 165000 ! 178000 R i 18000 Ei 40100 i 42100 · i .......................................... c- .......................................................................................................................................................................................................................................................... , 
Thallium ! i · ! · i 8.3 Ji 9.1 Ji i 
Vanadium c:::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::JQf:::I:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::II:~r:::::::::::::::::::::::::I:?.~::~J:::::::::::::::::::::::::::?~;:r~I:::::::::::::::::::::::::::II~J 
Zinc ! 16.8 Ji 148 Ei 23.1 103 Ei 31.7 ! 495 ! 63.5 Ei 
Cyanide C::::::::::::~:~:::::::::::::::::::r.::::::::::::::::::::::::::::::::::::::::I:::::::::::::::~:~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::I::::::::::::::::::::::::::::::::::::::I:::::::::::::::~B: 

NOTES: 
Blank Space- analyte analyzed for, but not detected 
E - estimated value 
J- estimated value, analyte present below CRDL but above IDL 
R - analysis did not pass EPA QAIQC 
NR - analysis not required 



SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics 

INORGANICS I 
Sample 10 No. :cC-TP-DUP-01-6-7 CC-SED-DUP-01 CC-SB-DUP1-2-4 CC-MW-DUP-01 

9805198-4 
WATER 

CC-MW-DUP-01 
9805198-8 
WATER 

CC-SB-FB-1 
9804110-2 
WATER 

Lab Number ! 9804110-7 9804135-2 9804246-5 
CC-SB-FB-3 
9804167-5. 

Matrix !:· S6-0
7
1L SOIL SOIL 

Depth 0-1 2-4 
WATER 

Units I mglkg mglkg mglkg ug/L ug/L ug/L ug/L 
Percent Solids ! 87 43.3 89.4 dissolved . -

Antimony [::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::~I~::~r:::::::::::::::::::::::::::~;:~::~r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::: 
Arsenic i 5.3 i 12.4 Ei 73.1 i i ! i i 

~=~~~~m I:::::::::::::::::::::::::::~~~~::~E::::::::::::::::::::::::~~~E~:::::::::::::::::::::::::::~~~:r~r:::::::::::::::::::::::::!:~:~~:::~F::::::::::::::::::::::::~!:~~::~E::::::::::::::::::::::::~~t:~3E:::::::::::::::::::::~~~;:;.jJ 
Cadmium ; 0.6 J: 2.1 J; 4.2 : ; ; 0.42 J: i ........................................................................................................................................................................................................................................................................................................ c 
Calcium i 1780 i 2660 Ei 9730 i 101000 i 106000 i 41.4 Ji 123 Ji 
chromium [:::::::::::::::::::::::Jif::§:::::::::::::::::::::::::::~~;:r.::§:::::::::::::::::::::::::::~:~;:~::::r::::::::::::::::::::::::::::?:.:~:::~r::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r.::::::::::::::::::::::::::::::: 
Cobalt i 12.8Ei 16.1Ji 86.1 i 2.3Ji 1.7Ji i i 
copper r:::::::::::::::::::::::::I~~:~:::::r:::::::::::::::::::::::::::I~~::§:::::::::::::::::::::::::::::1:~I:::r:::::::::::::::::::::::::Jt~::~r::::::::::::::::::::::::::::~;~::~r::::::::::::::::::::::::::::~;:~::~:r:::::::::::::::::::::::::::I~:~J 
Iron i 13200 i · 23100 Ei 20200 i 3140 i 790 i 11.9 Ji 84.9 Ji 

~;~"~~: ~::~~ii::~:::~i.:;::::~~:~j~~::t~:::::::::::~:}~~rt::~:.~~~:~:~:.::::~:::::~:i:~~:;¥~ 
Nickel ; 13.8 i 33.3 Ei 82.2 ; 5.4 Ji 3.4 J: ; i ...................................................................................................................................................................................................................................................................................................... .c 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

• 

i 594 Ji 1150 Ji 532 Jl 4450 Ji 4360 Ji i 80.5 Ji 

E:::::::::::::::::::::::::::~~:~:::::E::::::::::::::::::::::::::~~~::~r::::::::::::::::::::::::::::~I::r::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::E:::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::] 
; 105 J: 54.5 J: 479 J; R ; R ; ; 84.2 J: 

r::::::::::::::::B:::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::r::::::::::::::: 
; 16.9 Ei 33 Ei 24.8 ; 4.7 Ji 43.1 i ; i .......................................... c. ................................................................................................................................................................................................................................................ ·-········oC 
i 41.5 Ei 277 Ei 229 i 91.0 Ei NR i 3.7 Ji 3.2 Ji 
[::::::::::::::::::::::::::::::::::::::::[:::::::::::::::::::::::::::::::::::::::I::::::::::::::::::::::::::::::::::::::::[::::::::::::::::::::::::::::::::::::::I::::::::::::::::::::::::::::::::::::::::I:::::::::::::::::::::::::::::::::::::::I:::::::::::::::::::::::::::::::::::::::J 

NOTES: 
Blank Space - analyte analyzed for, but not detected 
E - estimated value 
J - estimated value, analyte present below CRDL but above IDL 
R - analysis did not pass EPA QA/QC 
NR - analysis not required 

• • 



SITE NAME: Ita in's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics 

INORGANICS 
Sample ID No. 
Lab Number 
Matrix 
Depth 

CC-SB-FB-4 
9804187-6 
WATER 

CC-SB-FB-5 
9804246-8 
WATER 

CC-SB-FB-6 
9805023-2 
WATER 

• 
CC-SB-FB-07 
98-5190-1 
WATER 

CC-SB-FB-07 
9805190-8 
WATER 

CC-SB-FB-08 
98-5190-2 
WATER 

• 
CC-SW-DUP-01 

9804135-5. 
WATER 

Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L 
Percent Solids - dissolved 

"Ai·~~~~~·;·············································r.,:~~~~,~~,~~~~~~,~~~'~'~,~~~,~~~~,~~~,~,~~,~,~~,~~~~r.! :~.,~~,~~:=~=~=~,~~,~,~~~~,~~~~=~:=~,~~~,~,~~~~~~~~~~~~:.l,~~,~~,~,~~~,~,~~~=~:,~~~'~'~,~~~,~~~~~~~~~~:?.~,~~~r.!:::::=::=:=:=:~~~:~~=:=:=:=:=:=:=:=:=::::::~=:=:=::::I.!~,:,:::=::::::=::=:=:::=:,:~::=::=:=::~=:=:=::=:::=:=:~~~~.;,:::=:=::=::=:~=:=:=:=:=:=2,~~5.P_~,~1,~~~~J~~!.E Antimony , ..................................................................................................................................................................................................................................................................................................... . 
Arsenic ! ! i ! i ! i 39.1 ! 
Barium r ......................... (f7if"jf"""""'""'""""'"""""'""(f'5l'"J1""'"'"'""""""""""""""'(j]j.if"Jr····oo···· ................ if45"'Ji""':········ .. ·· .......... tf54"'JT"'"'"'""'""""""'""'""o:5ifJT·····"'"""'"""""'"'"3"9o"'"i 
Beryllium r:::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r::::::::::::: 
Cadmium ! 0.42 J: : : : : : 7.6 : 
Calcium 1 ........................... 84""8""Jt••••• ....................... 14Q""J!"""""" ...................... 2(j8""j"!"""""""""'"""""""" ............ 286 .. J!""""" ....................... 3"58""J1""""" ....................... 25"§ .. j"t .. ·•••••••••••• .. ••n•656QQ""""1 

Jouuoooooooouuuounoooooou."ooo•••••i-•••ooooouooooo .. ooooooooouuoooo••••••.foouooooooooooooooooo•••••ooououooouooi••••••ouoooooooooouoooo••••••••••••••••oio•••••••••••••••••••••••••••••••uooouoo-i••••••••••••••••••••onuo•••••••••••••••i-•••••••ooooooooooooouooouuoooonoooooi 

Chromium i : : : : : : 43 : 

g~~~:r F:::::::::::::::::::::::::::~~:;::~E::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::~:l:~E:::::::::::::::::::::::::::::::::::::E::::::::::::::::::::::::~J~::~:E:::::::::::::::::::::::~~E!:J 
Iron ! 32.6 Ji 27.4 Ji ·· 93.4 Ji 35.9 Ji 49.0 Ji 17.6 Ji 61900 ! Lead r ...................................... T ........................................ T ....................................... T ........................................ r ....................................... r···· ................................... T ........................... 43if:··i 
Magnesium ! ........................................ -r·················· ......... 14:s"J7 ............................ 21a··Jr-·· ....................... s3·:o··Jr···· ....................... s7:o··Jr······ ..................... 4:f4 .. JT ....................... 1.52oo"Ei 
Manganese , ........................... o:7ifJ"! ........................... (f"52"'JT ........................... o".'E36 .. JI"" ............................ f.'f .. Jr····· ...................... o'.'ii8""JT'····· .................................. T ......................... 27"7o·· .. i 

~i~~~ry r::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::;:~~:;r::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::: 
..................................................................................................................................................................................................................................................................................................... ( 

Potassium ! ! . i 137 Ji 207 Ji 182 Ji 159 Ji 9950;. i 

~~~:ium r::::::::::::::::::::::::::::::::::::::E:::::::::::::::::::::::::::::::::::::E::::::::::::::::::::::::::::::::::::J::::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::E:::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::: 
Sodium : 208 J! 135 J! 52.1 J: 276 J: 309 J! 5990 : 6900 ! 
Thalll

·um ...................................................................................................................................................................................................................................................................................................... . 
! i i ! ! 8.0 Ji 6.9 Ji ! 

Vanadium 
Zinc . 
Cyanide 

c::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::r.::::::::::: 
i 8.0 Ji 4 Ji 3.9 Ji 4.5 Ji 3.0 Ji 2.9 Ji 776 Ei 
[:::::::::::::::::::::::::::::::::::::::I::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::::::::::I:::::::::::::::::::::::::::::::::::::::I::::::::::::::::::::::::::::::::::::::::I:::::::::::::::::::::::::::::::::::::::I::::::::::::::::::::::::::::::::::::::::J 

NOTES: 
Blank Space - analyte analyzed for, but not detected 
E - estimated value 
J - estimated value, analyte present below CRDL but above IDL 
R - analysis did not pass EPA QA/QC 
NR - analysis not required 

.. .,..-:". 

•,;' 



• 

RADIONUCLIDES 

• 

• 



• 
SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics, Inc. 

RADIONUCLIDES 
Sample ID No. 
Lab Number 
Matrix 
Units 
Sample Date 
Sample Time 
Beginning Depth 
Ending Depth 
iJra"iiiu·n;··234··········································-········· 
Uranium 235 
Uranium 238 
Radium226 
Radium228 
Thorium 228 
Thorium230 
Thorium232 

NOTES: 
E - estimated value 
R ~ analysis did not pass EPA QA/QC 
NR -: analysis not required 
NO - Non-Detect 

CC-TP-1-5-8 CC-TP-1-8-7 
98041232 98041233 

SOIL SOIL 
pCi/g pCi/g 

4115198 4115198 
0915 0917 

5 6 
6 7 

10.7 +/-1.6 6.9 +/-1.2 
0.41 +/- 0.21 0.39 +/- 0.23 
10.5 +/-1.6 8.1 +/-1.4 
17.2 +/-1.32 7.92 +/- 0.779 

4.23 +/- 0. 767 3.66 +/- 0.755 
2.99 +/- 0.58 3.27 +/- 0.61 
15.6 +/- 2.1 8.3 +/-1.2 

3.40 +/- 0.62 3.35 +/- 0.60 

• • 

CC-TP-2-4-5 CC-TP-2-8-9 CC-TP-3-2-3 CC-TP-3-5-8 
98041235 98041236 98041238 . 98041237 

SOIL SOIL SOIL SOIL 
pCi/g pCi/g pCilg pCi/g 

4115198 4115198 4115198 4115198 
1030 1035 1210 1205 

4 8 2 5 
5 9 3 6 

4.42 +/- 0.71 3.45 +/- 0.65 196 +/- 70 232 +/-110 
0.129 +/- 0.087 0.18 +/- 0.12 <40 <74 

4.38 +/- 0. 70 3.33 +/- 0.64 160 +/-63 141 +/- 81 
5.88 +/- 0.654 7.47 +/- 0.595 191 +/-12.4 252 +/-16;3 
2.29 +/- 0.622 2.05 +/- 0.395 69.6 +/- 5.30 113 +/-7.92 
1.40 +/- 0.28 1.58 +/- 0.37 <83 < 160 
5.91 +/- 0.83 4.41 +/- 0.74 219+/-65 494 +/-150 
1.63 +/- 0.31 1.67 +/- 0.38 56+/- 32 70 +/-52 



SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics, Inc. 

RADIONUCLIDES 
Sample ID No. 
Lab Number 
Matrix· 
Units 
Sample Date 
Sample Time 
Beginning Depth 
Ending Depth 
tria"iiiu·n;··234····················································· 
Uranium 235 
Uranium 238 
Radium 226 

-Radium 228 
Thorium 228 
Thorium 230 
Thorium 232 

NOTES: 
E - estimated value 
R - analysis did not pass EPA QA/QC 
NR - analysis not required 
NO - Non-Detect 

• 

CC-TP-4-0-1 CC-TP-4-5-6 
98041234 9804110-11 

SOIL SOIL 
pCi/g pCi/g 

4114198 4114198 
1655 1525 

0 5 
1 6 

2.53 +/- 0.45 16.0 +/- 2.2 E 
0.179 +/- 0.094 0.59 +/- 0.25 E 

2.89 +/- 0.50 15.7 +/- 2.2 E 
4.63 +/- 0.533 22.6 +/- 1.68 
1.90 +/- 0.552 14.3 +/- 1.43 
1.83 +/- 0.33 9.7 +/-1.3 
4.47 +/- 0.65 15.3 +/- 2.0 
1. 76 +I- 0.32 8.9 +/-1.2 

CC-TP-5-0-1 CC-TP-5-4-5 CC-TP-6-4-5 CC-TP-6-5-6 
98041108 98041109 98041104 98041105 

SOIL SOIL SOIL SOIL 
pCi/g pCilg pCilg pCilg 

4114198 4114198 4114198 4114198 
1340 1400 1140 1145 

0 4 4 5 
1 5 5 6 

2.66 +/- 0.47 13.0 +/-1.7 9.1 +/- 2.3 11.4 +/-1.8 
0.118 +/- 0.076 0.62 +/- 0.20 <0.70 0.63 +/- 0.31 

2.64 +/- 0.47 14.3 +/-1.9 9.9 +/- 2.4 11.9+/-1.9 
3.14 +/- 0.426 17.4 +/-1.35 13.4 +/- 0.986 28.1 +/- 2.08 
1.47 +/- 0.515 4.00 +/- 0.831 4.01 +/- 0.545 5.69 +/- 1.07 
1.42 +/- 0.28 4.19 +/- 0.61 E 4.2 +/-1.4 3.63 +/- 0.90 
2.18 +/- 0.36 17.0+/-2.1 13.0 +/- 2.6 17.1 +/- 2.6 
1.34 +/- 0.26 3.58 +/- 0.53 3.6 +/-1.2 2.98 +/- 0. 77 

• • 



SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics, Inc. 

RADIONUCLIDES 
Sample 10 No. 
Lab Number 
Matrix 
Units 
Sample Date 
Sample Time 
Beginning Depth 
Ending Depth 
o·ra·nru·n;··234····················································· 
Uranium 235 
Uranium 238 
Radium226 

· Radium'228 
Thorium 228 
Thorium230 ···-

•.. 
Thorium 232 .... 

NOTES: 
E - estimated value 
R- analysis did not pass EPA QA/QC 
NR - analysis not required 
NO - Non-Detect 

• 

CC-TP-7 -5-6 CC-WS-1 
98041239 980413509 

SOIL SOIL 
pCi/g pCi/g 

4115198 4116198 
1317 0940 

5 0 
6 1 

8.7 +/-1.5 0.229 +/- 0.073 
0.48 +/- 0.26 < 0.030 

8.4 +/-1.4 0.167 +/- 0.061 
11.1 +/-1.09 0.274 +/- 0.245 
4.08 +/- 1.03 < 0.229 
4.42 +/- 0.76 0.113 +/- 0.047 
11.4 +/- 1.6 < 0.023 

4.24 +/- 0.74 0.099 +/- 0.044 

CC-WS-2 CC-WS-3 CC-WS4 CC-WS-5 
980413510 980413511 980413512 980413513 

SOIL SOIL SOIL SOIL 
pCi/g pCi/g pCi/g pCi/g 

4116198 4116198 411&'98 4116198 
0950 1012 0957 1005 

0 0 0 0 
1 1 1 1 

0.79 +/- 0.16 0.55 +/- 0.12 0.51 +/- 0.11 0.311 +/- 0.083 
< 0.036 < 0.032 < 0.033 < 0.028 

0.75 +/- 0.15 0.43 +/- 0.10 0.58 +/- 0.12 0.269 +/- 0.077 
0.376 +/- 0.157 0.602 +/- 0.188 0.625 +/- 0.332 0.267 +/- 0.146 
0.403 +/- 0.330 0.477 +/- 0.334 . 0.369 +/- 0.210 0.290 +/- 0.250 
0.401 +/- 0.100 0.50 +/- 0.11 0.44 +/- 0.10 0.087 +/- 0.051 

0.72 +/- 0.14 < 0.027 0.64 +I- 0.13 < 0.038 
0.48 +/- 0.11 0.47 +/- 0.11 0.386 +/- 0.094 0.140 +/- 0.053 

• • 



• 
SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics, Inc. 

RADIONUCLIDES 
Sample 10 No. 
Lab Number 
Matrix 
Units 
Sample Date 
Sample Time 
Beginning Depth 
Ending Depth 
iJra'iiiu·n;··234 .................................................... 
Uranium 235 
Uranium 238 
Radium226 
Radium228 
Thorium228 
Thorium 230 
Thorium 232 

NOTES: 
E - estimated value 
R - analysis did not pass EPA QAJQC 
NR - analysis not required 
NO - Non-Detect 

CC-SED-1 
980413503 

SOIL 
pCi/g 

4/16198 
1255 

0 
1 

0.158 +/- 0.058 
< 0.025 

0.123 +/- 0.051 
0.251 +/- 0.158 

< 0.226 
0.087 +/- 0.047 

< 0.031 
0.158 +/- 0.056 

• 

CC-SED-3 CC-SW-1 
980413501 98041356 

SOIL WATER 
pCi/g pCi/L 

4/16198 4/16198 
1140 1300 

0 NA 
1 NA 

0.73 +/- 0.14 < 0.069 
0.043 +/- 0.030 < 0.059 

0.70 +/- 0.14 < 0.077 
1.66 +/- 0.440 < 0.360 
1.29 +/- 0.660 < 0.940 
0.69 +/- 0.14 < 0.12 
0.82 +/- 0.15 < 0.059 
0.77 +/- 0.14 < 0.059 

• 

CC-SW-2 CC-SW-3 CC-SB-0 1-6-8 
98041357 98041358 9805057-1 
WATER WATER SOIL 

pCi/L pCi/L pCi/g 
4/16198 4/16198 514198 

1315 1115 1055 
NA NA 6 
NA NA 8 

0.138 +/- 0.081 0.63 +/- 0.20 0.74+/-0.14 
0.034 +/- 0.038 <0.068 0.037 +/- 0.025 

< 0.066 0.91 +/- 0.24 0.73 +/-0.14 
< 0.460 0.910 +/-1.13 0.954 +/- 0.178 
< 1.06 1.37 +/- 1.34 0.738 +/- 0.242 
< 0.17 <0.15 0.85 +/- 0.14 
< 0.047 <0.052 0.75 +/- 0.13 
< 0.047 < 0.052 0.78 +/- 0.13 



SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics, Inc. 

RADIONUCLIDES 
Sample ID No. 
Lab Number 
Matrix 
Units 
Sample Date 
Sample Time 
Beginning Depth 
Ending Depth 
Uia'iiiu·;n··234···················································· 
Uranium 235 
Uranium 238 
Radium 226 
Radium 228 
Thorium 228 .. 
Thorium 230 .. 

Thorium 232 

NOTES: 
E - estimated value 
R- analysis did not pass EPA QAIQC 
NR - analysis not required 
ND - Non-Detect 

• 

CC-SB-02-2-4 CC-SB-03-0-2 
9805057-2 9804246-1 

SOIL SOIL 
pCilg pCi/g 
514198 4124198 
1344 1002 

2 0 
4 2 

0.59 +/- 0.12 0.68 +/- 0.16 
< 0.030 < 0.058 

0.61 +/- 0.12 0.45 +/- 0.13 
0.737 +/- 0.160 0.501 +/- 0.264 
0.517 +/- 0.215 0.825 +/- 0.539 

0.63 +/- 0.12 0.80 +/~ 0.17 
0.74 +/- 0.13 0.72 +/- 0.15 
0.56 +/- 0.1 0 0.66 +/- 0.14 

CC-SB-04-2-4 CC-SB-05-2-4 CC-SB-06-0-2 CC-SB-06-4-6 
9804263-3 9805023-1 9804187-1 9804187-2 

SOIL SOIL SOIL SOIL 
pCi/g pCilg pCilg pCi/g 

4128/98 511198 4122198 4122198 
1235 1025 0921 0930 

2 2 0 4 
4 4 2 6 

0.70 +/- 0.16 0.72 +/- 0.14 0.62 +/- 0.12 0.54 +/- 0.11 
< 0.046 <0.035 < 0.031 0.038 +/- 0.027 

0.68 +/- 0.16 0.59 +/- 0.13 0.66 +/- 0.13 E 0.59 +/- 0.12 E 
1.01 +/-0.198 0.957 +/- 0:209 0.502 +/- 0.124 0.814 +/- 0.164 

0.739 +/- 0.316 0.915 +/- 0.332 0.518 +/- 0.165 0.684 +I- 0.272 
0.92 +/- 0.16 0.93 +/- 0.15 0.86+/-0.15 0.67 +/- 0.12 

< 0.032 0.81 +/- 0.14 0.78 +/- 0.14 0.70 +/- 0.12 
0.89 +/- 0.15 0.96 +/- 0.16 0.72 +/- 0.13 0.65 +/- 0.11 

• • 



• 
SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics, Inc. 

RADIONUCLIDES 
Sample 10 No. 
Lab Number 
Matrix 
Units 
Sample Date 
Sample Time 
Beginning Depth 
Ending Depth 
o;:a·iiiu·n;··234····························· .. ·········•············ 
Uranium 235 
Uranium 238 ' 
Radium226 
Radium228 
Thorium 228 
Thorium 230 
Thorium 232 

NOTES: 
E - estimated value 
R -analysis did not pass EPA QA/QC 
NR - analysis not required 
NO - Non-Detect 

CC-SB-07 -4-6 CC-SB-08-4-6 
9805057-9 9805072-2 

SOIL SOIL 
pCi/g pCi/g 
515198 516198 
1553 1000 

4 4 
6 6 

0.366 +/- 0.095 3.12 +/- 0.50 
< 0.034 0.139 +/- 0.078 

0.40 +/- 0.10 3.09 +/- 0.49 
0.778 +/- 0.181 8.12 +/- 0.598 E 
0.434 +/- 0.313 ·2.08 +/- 0.332 

0.54 +/- 0.11 1.50 +/- 0.30 
0.425 +/- 0.092 5.92 +/- 0.83 

0.53 +/- 0.11 1.66 +/- 0.32 

• • 

CC-SB-08-6-8 CC-SB-09-0-2 CC-SB-1 0-2-4 CC-SB-11-6-8 
9805072-3 9804216-5 9804246-2 9804216-4 

SOIL SOIL SOIL SOIL 
pCi/g pCilg pCi/g pCi/g 
516198 4123198 4124198 4123198 
1010 1503 1312 1210 

6 0 2 6 
8 2 4 8 

112+/-15 0.324 +/- 0.098 0.48 +/- 0.14 30.5 +/-4.0 
11.4 +/- 2.8 < 0.019 <0.059 1.61 +/- 0.47 
108 +/- 15 0.214 +/- 0.078 0.46 +/- 0.14 31.4 +/- 4.1 

169 +/-10.7 E 0.388 +/- 0.152 1.07 +/- 0.327 32.8 +/- 2.47 
48.9 +/- 3.33 0.395 +/- 0.295 1.44 +/- 0.559 12.1 +/-1.65 
47.7 +/- 7.0 0.323 +/- 0.068 0.95 +/- 0.19 14.0 +/-1.8 
121 +/- 16 < 0.029 0.85 +/- 0.17 30.4 +/- 3.7 

47.8 +/- 7.0 0.341 +/- 0.068 0.88 +/- 0.17 13.2 +/-1.7 



SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics, Inc. 

RADIONUCLIDES 
Sample 10 No. 
Lab Number 
Matrix 
Units 
Sample Date 
Sample Time 
Beginning Depth 
Ending Depth 
o-ra·iiiu·n;··234····················································· 
Uranium 235 . 
Uranium 238 
RadiUil) 226 
Radium 228 

·Thorium 228 
Thorium 230 , 
Thorium 232 

NOTES: 
E - estimated value 
R - analysis did not pass EPA QA/QC 
NR - analysis not r~quired 
NO- Non-Detect 

• 

CC-SB-12-4-6 
9805057-7 

SOIL 
pCVL 
5/5/98 
1403 

4 
6 

0.55+/-0.11 
< 0.028 

0.422 +/- 0.093 
. 0.808 +/- 0.197 

1.19 +/-0.286 
1.99 +/- 0.29 
0.93 +/- 0.16 
2.05 +/- 0.29 

CC-SB-13-4-6 CC-SB-13-6-7 
9805013-4 9805013-3 

SOIL SOIL 
pCilg pCi/g 

4130198 4130198 
1120 1052 

4 6 
6 7 

2.34 +/- 0.31 164 +/- 21 
0.111 +/- 0.037 7.1 +/-1.9 
2.65 +/- 0.35 162 +/- 21 
3.50 +/- 0.430 E 211 +/-13.7 
1.44 +/- 0.471 E 70.2 +/- 5.59 
1.49 +/- 0.22 134 +/-17 
4.38 +/- 0.56 273 +/- 33 
1.36 +/- 0.20 126 +/--16 

• 

CC-SB-14-2-4 CC-SB-14-5-5.5 CC-SB-15-2-4 
9805013-6 9805013-5 9804167-4 

SOIL SOIL SOIL 
pCilg pCilg pCilg 

4130198 4130198 4121198 
1337 1329 1030 

2 5 2 
4 5.5 4 

23.7 +/- 2.9 8.3 +/-1.4 117+/-14 E 
0.91 +/- 0.21 0.44 +/- 0.24 4.89 +/- 0.86 E 
23.8 +/- 2.9 8.0 +/-1.3 113 +/-14 E 
43.1 +/- 2.92 E 12.8 +/-1.15 E 101 +/- 6.71 E 
16.7 +/- 1.50 E 4.25 +/- 0.883 E 32.7 +/- 2.98 E 
11.3 +/- 1.5 4.02 +/- 0.69 40.0 +/-4.8 
24.2 +/- 3.0 10.4 +/-1.4 96 +/-11 
11.6 +/- 1.5 3.93 +/- 0.66 36.1 +/-4.3 

• 



• • • 
SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics, Inc. 

RADIONUCUDES 
Sample ID No. CC-SB-16-4-6 CC-SB-16-8-10 CC-SB-17-4-6 CC-SB-17-8-10 · CC-SB-17 -10-12 CC-SB-18-2-4 
Lab Number 9804216-1 9804216-3 9805072-5 9804167-3 9804167-2 9805013-2 
Matrix SOIL SOIL SOIL SOIL SOIL SOIL 
Units pCi/g pCi/g pCi/g pCi/g pCilg pCi/g 
Sample Date 4123198 4123198 516198 4121198 4121198 4129198 
Sample Time 0928 0950 1519 1600 1520 1153 
Beginning Depth 4 8 4 8 10 2 
Ending Depth 6 10 6 10 12 4 
iJra·riiu·m··234········-·········································· 52.2 +/- 7.4 1.90 +/- 0.34 4.46 +/- 0.68 42.8 +/- 5.7 62.8 +/- 8.1 5.37 +/- 0.70 
Uranium 235 1.05 +/- 0.64 0.134 +/- 0.071 0.29 +/- 0.12 1.44 +/- 0.57 2.33 +/- 0.73 0.179 +/- 0.063 
Uranium238 50.8 +/- 7.3 1.84 +/- 0.33 4.90 +/- 0.74 43.0 +/- 5.8 64.3 +/-8.3 5.55 +/- 0.72 
Radium 226 110 +/-7.41 0.590 +/- 0.180 8.98 +/- 0.659 E 47.1 +/- 3.28 E 80.2 +/- 5.35 E 6.06 +/- 0.641 E 
Radium 228 38.0 +/- 3.60 0.494 +/- 0.272 2.01 +/- 0.359 17.6 +/-1.87 E 33.2 +/- 2.86 ·E 2.25 +/- 0.632 E 
Thorium228 24.7 +/- 3.5 0.46 +/- 0.11 < 0.19 28.4 +/- 4.2 36.3 +/- 5.1 2.90 +/- 0.43 
Thorium230 53.2 +/- 6.8 0.89 +/- 0.15 6.45 +/- 0.89 53.6 +/- 7.1 75.9 +/- 9.7 5.72 +/- 0.76 
Thorium232 ! 24.1 +/- 3.4 . 0.343 +/- 0.082 <0.080 24.3 +/- 3.7 40.1 +/- 5.5 2.65 +/- 0.39 

NOTES: 
E - estimated value 
R - analysis did not pass EPA QA/QC 
NR - analysis not required ·~ 
ND - Non-Detect 



SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics, Inc. 

RADIONUCLIDES 
Sample 10 No. 
Lab Number 
Matrix 
Units 
Sample Date 
Sample Time 
Beginning Depth 
Ending Depth 
iJra'iiii.i'm"234 ..................................................... 
Uranium 235 
Uranium 238 
Radium 226 
Radium 228 
Thorium 228 ...... 
Thorium 230 ..... 
Thorium 232 

NOTES: 
E - estimated value 
R -analysis did not pass EPA QA/QC 
NR - analysis not required 
NO - Non-Detect 

• 

CC-SB-18-4-6 CC-SB-19-2-4 
9805013-1 9805013-8 

SOIL SOIL 
pCilg pCilg 

4129198 4130198 
1144 1455 

4 2 
6 4 

29.9 +/- 3.8 3.27 +/- 0.49 
1.17+/-0.34 0.210 +/- 0.085 
29.9 +/- 3.8 3.46 +/- 0.52 
19.9 +/-1.42 E 3.94 +/- 0.464 E 

6.47 +/- 0.795 E 1.36 +/- 0.460 E 
7.12+/-0.98 2.43 +/- 0.34 
14.3 +/-1.8 4.61 +/- 0.59 

6.76 +/- 0.94 2.41 +/- 0.33 

CC-SB-20-4-6 CC-SB-21-0-2 CC-SB-21-2-4 CC-SB-22-0-2 
9804187-3 9804187-4 9804187-5 9804246-7 

SOIL :SOIL SOIL SOIL 
pCi/g pCilg pCi/g pCi/g 

4122198 4122198 4122198 4127198 
1145 1506 . 1515 0913 

4 0 2 0 
6 2 4 2 

1.01 +/-0.18 0.54 +/- 0.12 0.58 +/- 0.12 E 1.92 +/- 0.35 
< 0.029 0.026 +/- 0.023 < 0.030 0.097 +/- 0.062 

1.01 +/-0.18 E 0.45 +/- 0.10 E 0.349 +/- 0.089 E 1.90 +/- 0.34 
1.21 +/-0.168 0.483 +/- 0.146 0.608 +/- 0.132 2.45 +/- 0.432 

0.563 +/- 0.241 0.314 +/- 0.311 < 0.291 1.50 +/- 0.656 
0.85 +/- 0.14 0.460 +/- 0.095 0.51 +/- 0.11 1.21 +/- 0.22 
1.16+/-0.18 0.511 +/- 0.097 0.59 +/- 0.11 1.86 +/- 0.30 
0.72 +/- 0.12 0.410 +/- 0.084 0.54 +/- 0.10 1.26 +/- 0.22 

• • 



• 
SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics, Inc. 

RADIONUCLIDES 
Sample 10 No. 
Lab Number 
Matrix 
Units 
Sample Date 
Sample Time 
Beginning Depth 
Endi!lg Depth 
Dra'iiiu'ii\"234 .................................................... 
Uranium 235 
Uranium 238 
Radium 226 
Radium228 
Thorium 228 
Thorium 230 
Thorium 232 

NOTES: 
E - estimated value 
R- analysis did not pass EPA QA/QC 
NR - analysis not required 
NO - Non-Detect 

CC-SB-22-4-6 
9804246-4 

SOIL 
pCVg 

4f1.7198 
0935 

4 
6 

5.37 +/- 0.75 
0.253 +/- 0.098 

5.89 +/- 0.81 
9.23 +/- 0.875 
2.32 +/- 0.761 
2.50 +/- 0.38 

8.5 +/-1.1 
2.14 +/- 0.33 

CC-SB-23-4-6 
9804246-11 

SOIL 
pCVg 

4f1.7198 
1509 

4 
6 

E 678 +/- 83 
25.3 +/- 5.6 
681 +/- 83 

E 120 +/- 7.92 
35.7 +/- 3.18 

32 +/-12 
E 97 +/- 21 
E 25.3 +/- 9.5 

• • 

CC-SB-23-6-8 CC-SB-24-4-6 CC-SB-24-6-8 CC-SB-25-2-4 
9804246-12 9804246-9 9804246-10' 9805023-3 

SOIL SOIL SOIL SOIL 
pCVg pCVg pCVg pCilg 

4127198 4f1.7198 4f1.7~ 511198 
1518 1204 1223 1225 

6 4 6 2 
8 6 8 4 

1041 +/- 130 24.8 +/- 3.2 28.1 +/- 3.4 1.16 +/- 0.21 
43.8 +/- 8.5 1.35 +/- 0.34 1.38 +/- 0.28 0.064 +/- 0.038 

1031 +/-120 25.7 +/- 3.3 28.9 +/- 3.5 1.13 +/- 0.20 
141 +/- 9.24 32.4 +/- 2.19 41.6 +/- 2.97 1.39 +/- 0.199 
42.6 +/- 3.72 8.57 +/- 0.896 9.34 +/- 1.39 0.816 +/- 0.231 

47 +/- 16 9.2 +/-1.3 8.9 +/-1.2 0.97 +/- 0.16 
142 +/- 28 29.6 +/- 3.6 40.2 +/-4.8 1.17 +/-0.18 
24 +/-10 9.3 +/-1.3 8.7+/-1.1 0.92 +/- 0.15 



SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics, Inc. 

RADIONUCLIDES 
Sample ID No. 
Lab Number 
Matrix \ 

Units 
Sample Date 
Sample Time 
Beginning Depth 
Ending Depth 
Uia.iiiu·;n··234···················································· 
Uranium 235 . 
Uranium 238 
Radium 226 
Radium 228 
Thorium 228 .. 

· Thorium 230 .. 
Thorium 232 

NQTES: 
E·~ estimated value 
R - analysis did not pass EPA QAIQC 
NR - analysis not required 
NO - Non-Detect 

• 

' 

CC-SB-26-2-4 CC-SB-26-6-8 
9804263-1 9804263-2 

SOIL SOIL 
pCVg pCVg 

4128198 4128198 
1019 1022 

2 6 
4 8 

198 +/- 24 8.5 +/-1.2 
9.3 +/- 2.0 0.39 +/- 0.16 
196 +/- 24 9.0 +/- 1.3 

123+/-8.12 22.3 +/-1.73 
28.6 +/- 2.79 3.09 +/- 0.854 
45.8 +/- 5.9 2.87 +/- 0.46 
150 +/-18 27.5 +/- 3.3 

46.9 +/-6.0 2.91 +/- 0.45 

CC-SB-27 -0-2 CC-SB-28-6-8 CC-SB-MW-7 -2-4 CC-SB-MW-8-0-2 
9805057-3 9805072-4 9804263-5 9805057-5 

SOIL .. ··· .. SOIL . ·.··:' 
SOIL SOIL 

pCVg pCVg pCi/g pCVg 
514198 516198 4128198 515198 
1535 1204 1545 1100 

0 6 2 0 
2 8 4 2 

0.89 +/- 0.15 E 1.42 +/- 0.29 0.465 +/- 0.100 0.415 +/- 0.087 
< 0.028 0.102 +/- 0.067 0.035 +/- 0.025 0.027 +/- 0.020 

0.94 +/- 0.16 E 1.37 +/- 0.29 0.53 +/- 0.11 0.351 +/- 0.079 
0.708 +/- 0.172 2.04 +/- 0.221 E 0.726 +/- 0.236 0.67 4 +I- 0.182 
0.57 4 +I- 0.272 1.35 +/- 0.260 0.629 +/- 0.407 0. 763 +/- 0.278 

0.94 +/- 0.15 E 1.62 +/- 0.37 0.528 +/- 0.087 0.435 +/- 0.91 
1.15 +/- 0.18' "" E 1.58+/-'0.34 < 0.012 0.480 +/- 0.093 
0.91 +/- 0.15'' E 1.89 +/- 0.39 0.442 +/- 0.074 0.485 +/- 0.093 

• • 



I, 
I 

• 
SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics, Inc. 

RADIONUCLIDES 
Sample ID No. 
Lab Number 
Matrix 
Units 
Sample Date 
Sample Time 
Beginning Depth 
Ending Depth 
u,:a·iiiu·;n··234····················································· 
Uranium 235 
Uranium 238 
Radium 226 
Radium 228 
Thorium 228 
Thorium 230 
Thorium 232 

NOTES: 
E - estimated value 
R - analysis did not pass EPA QA/QC 
NR - analysis not required 
NO - Non-Detect 

CC-MW-1 
9805190-4 
WATER 

pCill 
5I20f98 

1015 
NA 
NA 

1.93 +/- 0.33 
0.113 +/- 0.061 

2.02 +/- 0.34 
0.86 +/- 0.41 
2.87 +/- 0.98 
0.48 +/- 0.15 

<0.30 
0.151 +/- 0.076 

• 

CC-MW-2 CC-MW-3 
9805190-5 9805175-02 
WATER WATER 

pCi/L pCi/L 
5120198 5119198 

1040 1506 
NA NA 
NA NA 

2.82 +/- 0.47 1.55 +/- 0.27 E 
0.158 +/- 0.082 0.053 +/- 0.040·--

2.37 +/- 0.42 1.67 +/- 0.28-· · · · E 
3.03 +/- 0.68 . ·2:12 +/- 0.55- . 

7.8 +/-1.6 2.71 +/- 0.82 
0.95 +/- 0.081 0.091 +/- 0.088 

<0.163 <0.30 
< 0.066 0.076 +/- 0.054 

... .L.-

• 

CC-MW-5 CC-MW-6 CC-MW-7 
9805175-01 9805190-6 9805205-3 

WATER WATER WATER 
pCill pCill pCill 

5119198 5120198 5122198 
1100 11_59 1005 
NA NA NA 
NA NA NA 

3.91 +/- 0.57 E 2.67 +/- 0.41 7.2 +/-1.6 E 
0.177-~+/" 0.076 ·~~·-) . 0:137 tli 0.065 ··- 0.78 +/- 0.50 

.. .. ·4.16 +/~ 0.60 - E --~ 2:85 +/-·0.43 4.4 +/-1.2 
.. 0.91 +/-;0.68 - - 2.08 +/~ 0.62 - 2.72 +/- 0.65 

3.6 +/-1.4 1.58 +/- 0.92 < 1.0 
0.29 +/- 0.13 0.27 +/- 0.13 0.86 +/- 0.44 

<0.42 0.98 +/- 0.22 3.68 +/- 0.65 E 
0.33 +/- 0.11 0.44 +/- 0.14 0.57 +/- 0.26 E 



SITE NAME: Captain's Cove 
, 

PROJECT#: 8001~202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics, Inc. 

RADIONUCLIDES 
Sample 10 No. 
Lab Number 
Matrix 
Units 
Sample Date 
Sample Time 
Beginning Depth 
Ending Depth 
Ora'iiii:im··234 ..................................................... 
Uranium 235 
Uranium 238 
Radium 226 
Radium 228 
Thorium 228 -Thorium 230 
Thorium 232 

-NOTES: 
E - estimated value 
R- analysis did not pass EPA QAJQC 
NR - analysis not required 
NO - Non-Detect 

• 

CC-MW-8 
9805208-2 
WATER·· 

pCi/L 
5122198 

1300 
NA 
NA 

3.60 +/- 0.51 
< 0.248 

2.93 +/- 0.43 
0.86 +/- 0.42 
2.09 +/- 0.77 
0.34 +/- 0.11 

<0.59 
0.255 +/- 0.083 

CC-MW-CDM-1 CC-MW-CDM-2 
9805198~5 9805198-2 
WATER WATER·········· 

pCi/L pCi/L 
5/21198 5121/98 

1520 1015 
NA NA 
NA NA 

3.39 +/- 0.51 0.85 +/- 0.19 
0.178 +/- 0.077 < 0.056 

3.38 +/- 0.51 0.58 +/- 0.15 
1.24 +/- 0.56 .. 0.99 +/- 0.43. 

<0.88 .. < 0.8 ~· 
< 0.17 < 0.18·. ... 

E . < 0.28 < 0.28 : .. 
E 0.078 +/- 0.055 < 0.068~;,_ ..... 

,. 

• 

CC-MW-CDM-3 CC-MW-CDM-4 CC-TP-DUP-01-4-5 
9805198-3 

·•········· ~~0~190~7_ ••..••...•. .··.· 980411010 
< \'•wATER >··•··•··· ·.: : . ' ~-

·::· •·.·>·, SOIL······ .·. WATER······ 
pCi/L pCi/L pCilg 

5/21198 5120198 4114198 
1230 1245 1405 
NA NA 4 
NA NA 5 

0.55 +/- 0.15 1.85 +/- 0.32 12.1 +/-1.6 
< 0.046 0.050 +/- 0.040 0.51 +/- 0.17 

0.47 +/- 0.14 1.67 +/- 0.29 12.3 +/-1.6 
<0.56 0.80 +/- 0.38 15.3 +/- 1.23 
<0.80 0.95 +/- 0.67 4.90 +/- 0.833 

. .. ·~OJIL .. .. . : .. :-:.0.17, .... 2. 76 +I- 0.45 E 
--- . ';<!:;0,050·. ~- -"' .... ~:<:0:139::';~~, 14.3 +/-1.8 "" ··' 

.. .. 
··-··· ,,<·0.(:)67;''. ... ·-·. . 0;132 +/•;0:070 . 3.09 +/- 0.49 

.... -- -•--· .. ... .... ~ ' .. v .. ... 

• 



• 
SITE NAME: Captain's Cove 
PROJECT#: 8001-202 
EPA CASE NO.: NA 
LAB NAME: Paragon Analytics, Inc. 

RADIONUCLIDES 
Sample 10 No. 
Lab Number 
Matrix 
Units 
Sample Date 
Sample Time 
Beginning Depth 
Ending Depth 
o-ra·iiiu·n;··234···················································· 
Uranium 235 
Uranium 238 
Radium226 
Radium228 
Thorium 228 
Thorium 230 
Thorium 232 

NOTES: 
E - estimated value 
R- a~alysis did not pass EPA QA/QC 
NR - analysis not required 
NO - Non-Detect 

CC-SED-DUP-01 
980413502 

SOIL 
pCilg 

4116198 
1155 

0 
1 

0.79 +/- 0.16 
< 0.027 

0.86 +/- 0.17 
1.40 +/- 0.340 
1.31 +/- 0.674 
0.95 +1- 0.18 
0.89 +/- 0.17 

: 0.90 +I~ 0.17 

CC-SW-DUP-01 
980141355 

WATER 
pCi/L 

4116198 
1125 
NA 
NA 

0.61 +/-0.18. 
< 0.061 
< o.oaa-· 

.. c; 0.400' 
·-···.-- .. , .. .... 

< 0.980 
., .... 

<: 0.16 
< 0.072 
<0.067 

• • 

CC-SB-DUP02 CC-MW-DUP01 CC-SB-DUP1-4-6 
9805057-4 . 9805198-4 9804246-6 

SOIL WATER SOIL 
pCi/g P9ill pCi/g 
514198 5121/98 5/14198 
1540 1300" 

0 NA 4 
2 NA 6 

0.485 +/- 0.096 . , E 0.49 +/- 0.13 9.1+/-1.2 
< 0.024 -·· ·-~ <0.056 0.39+/-0.12 I 

0.487 "+/- 0.096' .E. ; 0.38 +/- 0:12 8.6+/-1.1 I 
Q.$87 +I- 0.240' ... . ··<0.48' . 12.8+/-1.10 
Ct495 +/- 0.387 -·· · .;'""<;P:76:·· 2.43+/-0.791 I 

' ' 0.51 +/- 0.10. E <0.14· 3.13+/-0.45 I 
Q.58 +/- 0 .. 1t ·E < 0.085 13.4+/-1.7 
0.53 +/- 0.10 ~ E < 0.071 3.16+/-0.45 

.. 


